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j_c |$JLi 


Carl Sagan is a very special scientist! He’s that teacher you always wish you 

had - and his book, the Dragons of Eden, is a masterpiece of instructive enter- 
tainment! 


New York Times 
33 Weeks on the Bestseller List 

Cart Sagan has the Midas touch. Any subject he deals with turns to gold, 
and so it is in The Dragons of Eden. Never have I read anything on the subject 
of human intelligence as fascinating and as charming. 


Isaac Asimov 

Not all great thinkers are scientists, and not all scientists are great think- 
ers, but Sagan - young, zealous and imaginative - is both ... The Dragons of 
Eden .. is really quite super. 

Daring speculations and great fun... He argues for the worth and dignity of 
other species, even unknown species. If the alien creatures should ever touch 

down here, Sagan is one of those who would get a call in the middle of the 
night. 


The Baltimore Sun 

Extraordinary ! ... Exciting! ... Sagan's perspective ranges from the emer- 
gence of life on earth four billion years ago to the limitless possibilities for ex- 
panding human intelligence... A masterpiece of scientific writing for non- 
scientists. 


Chicago Tribune 

Ab sorbing ... fascinating ... The man writes clearly and well and often with 

humour., explaining, probing and relating with grace the story of the human 
brain. 


Associated Press 

Marvelous! ...There are rewards of many sorts in this provocative book. 

The Wall Street Journal 
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A joy! ... A Car! Sagan is ... a gifted and charismatic figure ... he has be- 
come the idol of a whole generation of students. 

The Washington Post Book Worldl 

In some lost Eden where dragons ruled, the foundations of our intelli- 
gence and passions were laid ... Carl Sagan takes us on a guided tour of that 
lost land .. Fascinating ... Entertaining...Masterful! 


St Louyis Post-Dispatch 




^ a^—JI , V USJI lifl JU+j JiU 

: <slilll j^kVl (juiaJL <0*1*11 <il£JI <iaj f L^C.1 ^ clii] -l-Aj 

u^^Vl jli^i , ^Lijll ^ .j.1 






<-*&> o-LJI jJt J,Uo v IjVI <_J£ JoaoJ . j.] 

' pL ^V' f±) •et^H t> <GL>^ LSIj yiUi. ^ jll , S jjfclSJI iuU , w |jVI 

* ♦ 

Ut oilU] tf jJ| , oL^JjJtl J_J^. , ^ JLii .J.t 

*> 3s&i tfjJlj "j*~ 

■ V till Hi tf XAl <k(SJI ^Jl 

^ ^ J Lu3 IxSL UAud 
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<*-aJ JA JAJ Jifc Sjlj-mJI 

, I A'yjl {ja c^la^il U^jjucV l 1 1 . <_jLi£il IjJfc 

L^jli^Lk " Ja. LbjtLx*i ^jJI JjL-* Jji « m ^Ll^i ^Lf3^ L£A* 


^j» Sjo^jhI I 
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4,^1, yjLo 


j^L^j ‘ ^yjlj— *1 olj-w.. J .t. «- ( j_C. Ls V. - 

<> u-^ cr® OHO* 1 v^ 1 ^ M? “ < ‘ jJJfi -LJI^k 6 jJUx. ^Jl .. ... 
SjL « ^ oiLS . <_JliJ| B.B.C. " ^ ^ . “ JI 

<uaixj 0 l^ .Cosmos j£ll' ^IjUa <cLa, 

. (jU-Lu. Jjl£ : ^Jj JaS <ja <ic. £_aA_ul jj , Jifl jJlc. 


:oi^l <> _^iJI ^ La <-^lj(j iia-ax. ^ kSlj^ill 

l-f* ‘ •r^J-Z SLa-jj ><■_» ... a .tJI 4-e. j ~ t I l \ ,r.\j , i f, .<•.-. 

^ SL ^ JI ‘ cK>jVl yJc SLaJI SLkij , 4.A.„„,.iJI a^.-tl 


• Ol^a ^ jl v £| 


6_>ki t£>Lj , L^aAaj J>U. Jaj , La^II JjjLIaJI 6i* w^U. ^1 

. j>l=>-JI <e_>^ 4> <-—ljj ^U.L« A.J-S jJLfi : olcj-uijll /jai . . ’td ; s . ; , 

^ *• M 

LtajJjjJI fj-L f ji3 ^ La^Lill 6 kk <CL^J ^ jJI ^1 Jjj| U .Aj . 

oUa^JIj oL^jjSII jcj , <±1^1 ^I^JS ^ ^ , UjUj . , ^j, 

‘ Ui'^V £.1^1 o*JI lk^ U*i_a Ja ( D.N.A. Uj Jl ) Slj^l kil^j 

JaX»a i^xll ^ UaJa Vika jXdij . iaajUy La_<,U. jLui ^ 

‘ iiikUl ^Lkilj Sj.il! oIajH LkiAAAAA fjj < £l j-iil pLbLl" ,> , kii 

Lk , oLjkJI Cljlklj 4kt ikjkj ^^iJI ^11 4 ^ 1 ^ <Lil j JLJjj fjij 

(SJ^I i-aSIj^II ^jJc. — cjJaj jjj — sIaJI jjjaJ 6j_jduaA ^aS 

4_aLaJUl jA - JsVl (jJc. ^Jj < x ,. , 'J L - ^jLa.Lu, 4 _aai La ^jjlj Ja_a.j JJj 
l^l I 4 J 1 Jli ^1 . 4Aja^AA,yi <A^a Lilj kaljjA ^15 aii < SjLkJL 
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, ■!.<■) oUjL-JI jUjjl o>^ oiS < flUl ^ ^ 

Ljji oijlll ^ ^ J\ liA ‘ GeniuS f,ourished there } 

jJJI fJkoLk. ■ ‘r^ JI 

^jVi cJfi ^jJI Eratosthenes ^ jn ^ jSljjj J 1 -"* 1 ‘ ( (>“» i*-* 1 '- ““ J ) 

L^iL^j . I JUjl^ i • V U-i- > « U 

u' J~» «>J • a*^ u*~— SU u "-^ 1 JA* pUkJI ^ HyP3th,a 

L^i £- 0*11 J*. uji-LJI r Lil « f 1 <> 3^i U liA JLJi 

.j.^ JI3 . oUli <> l* Uj U L^> 

W>IL dij i^olll <> ^'-> J r* 3 ‘ L ^ J1 

, d <*111 

c _^ <GjL ^ Ijfj • s -^ 1 114 <> ^'A 1 >* oL;bL “ JjS 
^ j -- ■ ■■• < <ujj jj— 5 _**- oljUilj <4~. <*1 <-i ‘ 3^ V-i 

<iL < jlilji ok*-. ,jii 3 \ ij^i >ui ji ^ "* 

. <£ J^llj ySjUlj 4^* fcA* 


'J V- 




iujL^I 


J>VI 60*1 ^ o^J ‘ «=*b^ l:u •> *'>* *>** 0aALi 

^ i ,< , o__iij <^>j-o ^ * j 1 -^ «-£-* * s - u,Lji - il 

J .Z.±\ \ ^U-Sll > U.-^u ^1 &x- o' > jl ^ • OH^^ 1 

iu jL^l <-;_* 34 . -I I Cosmos: Carl Sagan - 1980, Random House, New York 

. jj-ol 6 jjk u* OW-^" 

lul^ L3U <1 ^ tf all fltH Sjl^iU Ij^ ^ e-* 1 ^ 1 liA ^ 

JUJLI la* ^ 6ja*Li U Jli • Uaill <^' ^ J^ 3- 

o£a olLJxl > 140k U ^ . U-UI a-W ^ u^e <> ol -» U ^ 1 

^ ^ t 5 p 3 J <i^» <j^.U^u ^ fc^W ,5l ^ 1, 

& J.ljJI 60* 6^S ot ^ L. J£ > ajUl *UI > Ijb 

, JaLuki 


id 



• V s O 4 b 5 Jjli JlijXM jJI Ij^j oij^ 

oLVjiL ^ \U£ ^ 0 UL jjljjl J jL £ Jj 

• SjLalll 


uL^U- f Li. \M. 

^ ^ u,li> ^ fc* ^ ^ ^odL 

Astrophysicist ^ ^ ^ c*ll j ^ 

Smithsonian Astrophysical Observatory j£lil\ ^L^iil ^ ...t J . ... , .^. ^ 

CJ U pLSail ,> Sj^j pLiil cUjl^a Jl jL^Uu 

. Search for Extraterrestrial Intelligence (SET!) ^Jil 

jJiti <iu < pL^iil o^Uj tijLi. ^ dij a*p jULu, J*c 

pL^iil <11$, e Li.il L^_p Ij^j k_i*J aij " pLAiil uiL^I ...1 . iL^> JjS.n 

• NASA I 

ul^L UJ Y . ^ L.U 1Y <> 0 UL- Jjl£ 

O*0»jl£ " S-Lljf J^a. . jiljaJI <> IjLiJft jjULu, 
jc ls . ” j^iw j^iij , ■ ^ ^i^jr 

. La tf jJI Jjfe ciUjjj ' je. ,_,jVl ^ L^il jJLljj sjiU, 

>* dM— ^ t- jLi < 6jS_i J^xj <ii] ou^j jjjJdl ^ ^ 

<2LLi^ ^ -Gj^j £L <^111 JpiuJI 11* , 6 L.aJ j £j l ■ ..'.y i ,. , ,*t i ^s,.. 

[**?' ^ JUAJI ^ 6- V ^1 ^ ^ ^dlj , >, 

6 -*^' ^ ‘ V> »Jj <ij^-.»,U SjaOxUI OjJ*IjSj 

£y» ^ Jl <—aj - * <Jjl jjLS ^jJI (jLa-jj J5—» « 4. jA j i jJI 4 ■ ^ ■ j -V I » <~ I I 

cA^j « <%jl ^ uilia. a^uMl cuJI ^ Lh^-j ^1 <^-p.t.ll oUUpdl 

cr 115 G: 1 -^] ^ (£•* jij Sa*L*_. ^ tf dl 
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^ .~ij .Biological diversity ^ ‘ uAJJ^ 11 

j K... ^ /o ^ j : <luJI ^ Sj^HI oLVjil l^L^A ^J-iJI juO-JJ 

<U_L^ ^jJI I L /T'^ < <U>iJI JjSjJI <> /Vo u A"» ‘ “J H UI 

^1 <J.A «-Jl jll«Vl o>^%3 < lt® Jdjb^ 1 aij^ 1 °b u 

^Jt In ft * « i ~ > 

Sjaliij <5 Li <JL.j I. 4 &I < <V-j <-*3^ C ^ 1 ^ *■ b 5 ui 

5j-ai-o <-U.j LA.I ^ (jJc. ^KU SliK« t> G*"*^ 1 

. _. I"<H ^Sk.ljIL (j jAA fll (1/ ' m il 


^ <jU jiljll Jjij . Luj-*JI < jjLa-Ljj oLLlS 0^7? ij 3?-“’ 

jLa.Lu. jKil (>> Ija^t " Lj- i^. u/l < - u*s « ^ j>-Lll j Ja. J Ij jJ*l I (jAJ : 

4 ?t^ 


1 (J-I* ‘t 

i •*{ i H » ** 

<■^**3 cr^* uH>° J^ 

^Jl ^ j=w A % tin Jj C , I ^*ill 


(~< J^\ JlAJ ^JluA 4 OJlALc jij < < 5 L^I oj ft f . 

<> t> 3 ii f. 4 ; ^ °b lt* 1 ^! ■ 3 Lft jVb f ^ 1 

_,L&]I 1 04! ajxiJI ^ (jSJj ■ ^ c^l ^ iS *>* 

. jj.ln-kl I ^ ^ I nfl ml S^o 


: ^LsSJI lift ^ <LuliS CtLli l* ^ ^I^aLuj <jl t> 


lifij • i r* a -^ j ^ 

4 \K. ft \ Q Ujxxi V Jj-0 LaI . 1 t v I f . | 


flj (J5SJ I Cj l a ji t Li 

lijj aj I <j 3 jl-> 1 V L JLa. jJS l j-L 1 0 v 

. L^eLxlu.VI 


La^jI VI cub j^b J^ 1 ‘=*^ 1 ^ 

. i*aL ^j^V 1 ^kr.-J dijS - 

1^:1 cub 1 > o>^ ^ ( j»-> n l bj ^ 1 >?-J* ^ 

LLuxl UjjLs > iju . tj^ji I Jl ^ u« b^b ^ 


Juuu 
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(jj <Qc. ■ *»« ~ . ..I La £-0 I j-4 . I ~I~I Q UttS el J A.-aJ I Jaj U-J I ^) A« il 

, wtssiij ^ ^ a>5i ui ^ • v i^ji ^ ^ ji 

. «ui L«J£ JS £_o J^LLi. ili <ultl j_o JiljS al 9 L$J^* oj^ 

L,1 j^. jlj < ^lill f-^ 1 

, ‘ I 6 ^, 1 , 11 % I JUUA I 6 juh 
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4JJ5H 


JUjll ^ 6 ^ a j^J Jacob Bronowski u < A qjjj(jj v -<5%^ jl£ 

^LJ ^-UJI ^ <J>J >M tl 1 4-fij-*-U <jl j jJ "VJ > qaa < < ft h A . ft jLoX.! L>* « ij 

ilaiijjft * 'PUL) * ^ ^ A () J^uJI <j-a j Jxudtt j-ft| ^ A jmUlj 

4 I 1 i . I I . « AJ <jLx£ J!uuj • 1 A UA l$J ja. uiUo <uSJj < c-fljL*JU 6 JJb 

j^ji < IjJU. Lu^ojj < ^ujjjull 4 . I \a *y <L^1q The Ascent of Man jLkoiV! 

<1 jJLlall cjllill Jjj-*auft j^L] ^jB . Lji o ^Luu^VI ^JU J jLuujV I jjJoj 4 < fl (£Sj* 

JjlaVl) 4J j ikU 6 j .l.i vjLaj The Long Childhood" <LjUI 

Ja1*j JjoiJI LjjU ( t£_>a.Vl frUa-Vl (>» £ji Je. LjLa. JjJo Jl 

S>^*£ l)-»J iilL i±LU Lfji ^Ij > OfilLJI ,^-lfc aJI Jikll 

j^Jc. ,_)AjVl ^Jc. 4_iaJI <_<lr I ■> «~i JlIj . <*> III! ^yo ^ Lull ( ^Jfc SjjjLoj 

£jLa. Jj-a 4 i.i I CjLajJaJU ^j_a l*iA j,v£ I ^.i *v> >11 U jLfl-j^ ^-B Of.jj oLaj. 1 A .a 
jJb ^juSuJU < QjJil I C*LI j-lcJI £.iAi%. Juc. < oLu^yi jl£, Lai . <Luljjll 1 ^ 

tiijl JjU i 1 % 1 xa!j_-L JjJjlII 1 au tft . Jjljll 

jiftj JA iluU A jl Jjj < 6j i.» JU1 6jHfi ^-B Li-<aljrx LJjAX. LI J u 

< ^uuua II £jLL oLa^UIi il jji=» ^ <>a Ija a JJ B SjIa ^ 

. i,L£ll 1*^1 J*J 

J^l <> € ) JL ^^ 1 ij] 

wi^lLL^I 6 jXb1I 6 JJb JS JJLj »**“ j La Ijoi^j . ^jolkoll uJjlVl oLLa jj ULfc * u Jjft 

1 'tAto'iy u* itt t J aJ 1 Jjlalil JLLaSj . ( ^LiL-e Jj-jluV I [ j jj-Aill ) ^ IjjV I ^jff 

La^ <1 jjU < ^jill jjjSJI ^ W^ *SU ti>jA La jSjlj Jjl I VXai t ^j^lLJI 
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^jl Ojj-Lu L^lDj . L$J j.5Ml 4 n \ Q ^L_fl ^Ljj J^V 1 Lai t ^jlj-jJI 

I | £_j L-o i p^Ll jJ 5 j < S j I Jjlaj 1 a*C < j Lj^Vl^ Jc u-=v^ 

. ^LcujV I ^-iL-al <Luijj U ^Jl ^ jl'V.jtTiV 1 j I m in V ^jJI ) ^Lj^^iJI 


jjJLjU ^JLc ^J 1 ^7l >. X \ 4 j^l^.L J (J \ \ t ul I ^yJJ^La ^J| JjV I ^Ll^J V LlSJj 

L^-Jj <Ulu <jl I n ir, i^j^k iQ 4 1 i.i.. ufl j>Li ol^ d till 6JJb ^ % us\\ Lu| ^xAj^j . <L*J L <c,ju-oj 

Cj 1 J-Uull I £_-0 J-6 LOll < * 3kJ LL bj TV | J 1 A A.l iu I ^yA JU V J < UjJ jl I V jj t ^ 1 fl ^ ~k \ I 


^a < *>» 1^1 La JaJ £ J. ia^II <L-^u>M p L£ill fcj^uJI j^jirvill <jLfl < 

ij ^1 •** M ^.L. jj JC L luJ j5 ^jLuuV I pl^jJI j^laa 4 « \ \ Uf 1 1 ft ) jli IxA J.H13 < J^LLa 

I t La > ... a ^1 U>-v. f £_a p li^Ji 


^ * ijQ 1 4->j,<u ill ^A 6^_ a Jj^Ls • j-Sk! o l ■< ul > L uri V I p I £alL ^ k.1 4 

J Luo.* VI <j i.r> ^all Radio telescope ^^SJLu^UI ^j^M.hll ^ LjJ SIjI LjJ 
‘ al jui!^ I <]jLaJ 4-i5v j 4JL»jlaui <jV I ^JLa JLJUuiil ^A Lj| J-i SAj . <LJLv:a» 4-AjuuLti jLxjLj 
6JJb 4 -Lu Ji La < x \ \ ioj Lie <i£lA-a Q ( j jli I Aj . (jj^aj pi^t > A~k 

. i^Vl 6 j£l\ J* pISjII ^ i-Jtle tfXo ^ic J ft"> » j 4 (JjLi-uj ^j_a CjI ji j A ~k l I 

Ijl LajLSIj J^Jcu I^y£. <A j^jJLI ^yA Ja>ll ^JjC. J</1 wiji JLU till ^auc/jl I Jj-A_*Jll 

. ^VlySjS^jU.pl^aliyUk Hi ^e 


— a. Sj ^ual a> .. « Jjt ^a_5l » i . .1 

J ^a*jJL I <_> HU I Ctf * “ j jiji . <Jtja Lsk ^...i \ ^V 0 Le 4 _iAjulLJ I Cj 1 i i.ulfll I 

6^1^-jdl ^J| ^ lri~k j^yuLi — 2kJ IjJb ,jj X-flj . 6 ^ — x^a L — ^Jll 6 JlA I a» a jxijJ I ij 

JjLxl ^jLi 1 J v.\ <ti pi ^e| ^juu. Aj pJ..a>jj < 6 Jj.\tw» <j ^aA^Xa duL^ La^a 6 j IaLlu V 1^ 

pI^jJI JAj ^ oL A t t ^ \ fl< j . <CLuj[ al a Sjj-t^a <CL*-a_=k. La_a j_lx-«aj I 

, a tl H <U^lla 111 ajlaU jkl La-a < ^^x.ti. J I 


4_L^Ja J jJ. CxLaej L^l^xJI ir <Lljj Ij J ^juuu ji *G I < uij^ 

4 jul^. ^1 j 1 « “Qj jJ I q Lft 4 LAj^Jqj <j I J_jj 6 Li_aJ I ^J.x^a I a ^ fl t <JjL^.a 
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JJ^lllj vJijJJl AjxjS f ^ (jHp < • AJjJ^-a 

5-4-uI jJI 61a ^jlil jSj . < aa. 1 a ] I iij^oJLi Jl ji oLij^U JjU tfl* u* 

• c 3 -a£ ' 1 ^b J LT® Od>^* ^ LAjjjaj ^ JaJ jl^il 3^a*J ^i 

^j_A — p L>J i ft! i La j, . j a * IxJLI ^3-^,3 ^ j ^ 3-^3 ^ *- o ^ — a 1 J 1 1 3 

<j±9jl J ^IjLiJ 1 j Li^ Vl jjbj .Natural selection u » wkJI pliliVL jjklll 

I , 0^11^ ^ Alfred Russel Wallace ^uVlj J^u j j-13-illj Charles Darwin 

• ( *L^ t“ ,:l,l 


^ J*]j , <liJI ^ Uilj2 J&) oU^o^.y^kllpU^VI 
. p L*al L La A 1 * I i „_mJ Llu I jJljJljlx <la Luj I jJL I JlLa jJL*_aj f - 

Jx-aAj fjJI AJ^jii <^JI Ol^&ll JLjjG j] < Ukk^a C& fJ u|i < ^ J^ 1 

. pLi2h.VI ^j-o Lj ^Luu ^j-a 4 «A J I J£. I ^ye* 1^5-* I 


^^uiULI < pL^-till ^k. <1 a £-*jLlll jJc ^j <-J> 3 l L^jlj-iall jJcj 

cr* AjLk^Jj o-iaJ 1 

. ^Jl I L>*> t <i jjJL I ^ I^jux I i jJ I cjaj (£ jjulu! I p jJ I J-i-a J ft *-a 


j_A JljLa ( Jixll jvxu I LLi_aJ l $ - jk . j iU 1 ^lll ) <-4 jUq 33 jtll ^ - 

J-aX. fjC. LaJU "JIaJI J 1 1 1 * J ^UU^JI (Jjjiij ^il^IxVI 


T.H. Huxley Wiberforce ^ ^jj- ^i - 11 } jij-^JI o 5 j ii- (*) 

. ? i 1 i .. 1 1 jl£iVl ^La-4-al L^aj *< rx L. t ^Vljj JjJtjlj jKil ^ij LiijUal I otiikJI ,ja JjXaJl 

LatjIjjJI ^Jjuj oL^iaJI t n i <^J* < X.a. j V CjJ i II CuL» j^io-Ji (jL* * j-»Vl U^lj 

. I j > • ^-vv 1*« jyh ^Jla-tlcJ I 1 1 ft 1 tV }j . 1 .Vr^J I 

Tierra del Fuego Jj l ^ 0 ^* * ^1 U^U 0^ 

Jji L ^ l \ j-^Vl <ixi* . <ji j • 

Hunter jLJill ,yuUj ,> Bushman U^* ^ u 1 ^ * c^ 1 

jjc. ijjjjij s J* 1 Ct 0 " Ksl^harl Desert ^jLaVL^ p I j -*> ■ gatherer 

4_ajU_a L^LLi La-ii Lt^aj t <-ijiJu.ill ^Jjlj u* * a oLa^lx. <JLi5_aJI ^ ji ^A-uJoll pLLUVI 

(^jui) . -VI ji*. j\j Uj ijjjjiiAii ijiVii 
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. <1 a 5 Tl> £JU Jax <jl. L=kjLj 1 j .An j 5 j < £. — LL» < %A~\yA J\ oIjj_£a 

£il a±ju> j$l^ JaLi^l I^Ua a5 ^1 ^ <GL ,>*JI ^ La Vj 
<_. l i A " f lj-»l »wijLta^ll 6 jjb wil c>I <jLa < I j 1*1 1 uAiLfejll ^ajj 

Hi cu!u Lajlj^ull jJJ iuaJI cfjLJI Jli / v L jJI ^ ^LJj" V "JJJI 

Ljll JjjjJ® J-al^lLj Lfr. A 4 .fl j lJ$ iM t *IaJLiI o L IaC. — 6j \ & — 

. Lfr^ ifljLII oLjj^I Jj> <>J RNA lijllj DNA 

d « . ..fl Jjjj <G5LeJti <J^Kjl)I <juuIjJ J^a 6 jil Ij 6j LuJ I JjA t*-JjL- ^jCj^ 
^LlojVI j5LaU JjjJo jtJjL — -L=JI — wJLa . fjC, 6 JjLaJ I 6j£a1Ij jtll 

j] " :^jI J l o>ill ^ Salostius j ~ au jILuu Jli jJj . j jU l^Vl i-^L <> 
oijlj^v ! " LGIj 5 Lfr^b 1^1 i»o-aG ^1 *LHii oUl^kll 

— jjJaLuuVl j juul < 1 jtfr£ll < < a S Jj-A — jol^JLui j&\ Loi^ < <J>jJ Q a ^JI 

LL-aj Hi vi^ 

\ .A 1 4 j f t 1**1 * j * fr xtJ I LaL*-AJ La 6j^Jeuuu| 4 aK j a> * 1 ..a. u } V Lfj 

< a j j< At V Vli-a LajL1c.L ^joaII LaLjjlaj I $ 1 a * n a^I < 4 iji^H 

. SjjLmJ fjC. £uOa> 6 jLx 4jlj^ <jj Jj < 

JIa_a ^ O^LUI L* oIa LII + a iVI oA? u 4 t*J 

^a ^LAll JjuaaII JjJj . ^jUII ^L^il Iaa ca ^Li < ^liill 

. 6^1 ^ill (Jfr-t« cjIj^IU vlilj OAJ Ll t J[fri-^All 0* -».A I 


SjJLLlI ^ Jean Jacques Rousseau dL>> jL. yli Wo 1 ^.Lx. ^ 

LaA| ^x.j » : jaao! I S I j LuJll ^ac ^LujIj Jj-^I <1L«j O^LuaVI 

Llj 4 ULiJI jaIII J^I^a J>LL <5^uL 6 1 cf^. U ‘ <> f^ 11 


Lt ^jJLi jJ JjUJLI ^jj «t>*> 11 jJc jli i jl^iVI 

. « pL > 


tjl VI ^-JalLiuil ^1 

Luu | ^UuOl J ^A LjSLaJ L jj V I 


Ouuljj LaxaI JLa VI * JIa LjLwi JljLa 

^Jl ^frilll SGl^L] L (^j^JI 4>^b cH* 

. L a^ 
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jjVi 


The Cosmic Calendar 


What seest thou else 
In the dark backward 
And abysm of time ? 

Wm. Shakespeare - The Tempest 

(ULi^ 6^ . oL^VI >a la-=w >i fc jj %j oj^JI ja Ioa 

<3*^ ‘ jjJLaIL LsLi-a jc. & \ ^ Vt j < iJJj Ji] ji Luji « 

. ^ y > < «« t I v-jVu qjijIhJ I 

4>aj ? jx&II Lflc. V LLjl < ^11 LliL mi LiLjl JLa <j£J 

• oljoiil 6JJb Jlc £_A ^ bull S i j* ■ y»t j f 4 t jX a , ,. 

ol ft iU lli < jj ^ M ill ^Lcill JaLrJIII ^ *Ut . ..•* LuLi oL ^ * *^»l l 6 jla 

< O IjjAaJ Ij >VI ja£. J u> Ja > . 1 ^A JLx ft .4 ^ (jL-tiV L 4-1^1^1^11 

^ I OAjJ I ui jX» lijc. Luj LaS t 4j LaJ I ujJ 6^xo j < < | j^| |j | 

J£ Ja-lL ^all jL.- x aW I jJkj < ^lUal l j l^it VL cLo p ^jJI «^U«II .Kv-JI 

ui^ -Mi « uj^I f^til jLx^VI oi^ aaj * uV! 6^>^> II iJUJIj SjULI 
1 * ^ L® ^a JLx ^ I OSLJj 4 <tJLLuJI ciLojiaJU L^LLajI 

. <j£. <J\ 
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<iiu, \ o U * ^ ja ^ 6*- j “*» * * c*^b> lt* <JL>^ J^b 

JjjSJI J>-A j*lc ^ * *** IjiAj . S J-2*.lj L j- fl < 0^1! 

<jj j^t I <juujJ I 6 JLA f^ya <-U Hi j£k t 4 -UjS^ I 1 1 Vw u O' 0 Lc^J X 1 b^J V J b*~o 

.(ilui £Vo ^l) ^yxA-iju.1 1 Jb^ 6^0 iVo (j-ajV! O^JL? 1 *^ 4 ]jL*-o 
(TjXjN : Jbl^JUijlIJbMI^llA^ 

^jUJI Jb^-^JI j^"wl » < j io i «» J J v^jljLa^l JjJ 3 bo I4I0 Jb^l Jb^=JI lj * ^b - ® 

, j*a... t.\ VN ^ l jj^i iJlfiil Jb^aJl c ?** b r*~* * ° 11 » itlj^.1 ^-ai 

^ V] ojfiz ^jVU : £-i-c»biM o-° L»*-^ Jb 1 ^ 1 6 ^ A 

XA J-f^b « ‘^bil 1 LT® J"*-^ CiljJ^LiuMj ‘ J . tA b % *“ 

JS JjLajj I <AjloI I ^ Ij <L— I sl*J.. A J - ft fl * I — *-uaJ b Jb^jJ I JJ — f-b b I .j > m 

. 6 ^i^VI jjujjJI ^^jljoJI je-»jljJI ^j- 0 l) > a u b 


6J^ Lo 01 £-*-*»b^ Ch^ 4 UL^II C^jb ^ CiSj 0-° biU Ml Lo bli^a 

< * juuLuu-aJ I ^ic, j jJjJI < oSa ^Jc. Jiuiu cJ^-juu <L3ll ioj^JI <V> «i l I J}La. 

. ^^udH ^u trw 11 AjjI uuVI 

> > < »! ■ . »■» J-^s Lo ( t ) 


Jjl 

jf Lo Jbl 


J \A~I X4M X 0 ^1 


Jb^ 

^xaip NX 




£ <u No 


The Big Bang ^kxll I * 

Milky Way Galaxy &LJ1I ujjJ * 

. L^jSIjSb ^j-u-o-iiJI * 

• L^J^ 1 -X>^ * 

. (_>i.jVl ^yic. SloaJI j^Lk* pjj * 

p Li jj ._«tl -v U — I « j t — obji-^J I jkjSl jtjjLi # 

Bacteria and Blue - Green Alage * Ij-Aa 
. d LuuJ I p L^V I ^ 1 „Wt I I^jJ I + 
. ^uxJJI <illo Ja^u obUl ob>^ Jbl * 
Eukaryotes S Ijj La b^L=J ^ I j^-lo * 
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( (ObVb ) >$-*** ( r) 

■ 

^ (X* * JlH-^ I J ^ *«uJ J^l t/JiuV I 

^jljjjll I jjjllujJ N*\ 

oM-k iiljj Pre Cambrian Jj 2 L» ijl^i j; W pbu^Vl 

^ - >. . A I j oL^jia. t _ f lc. ^gjlaj I 

Trilobites jLiHl, Plankton jll^JI ^ \A ^..-H 

JL^Vl Ordovian ^jJjjVl j.^JI jaajuuJ N ^ <JLA^J I 

. J oLLill jjL Silurian ^j^LmJI ju-ajJI ^ 1 /> I <1 1 J y « | 

oAjSU j>i. pjj Devonian j-^_>JI ^...u YN j^Vl 

ol j*t>^ JI I 

olxiLajoJI I YY 

jl^iVl I JW14 «itj YV pistil | 

J^j I ^AAi ntj Y 1 plju jVl 

oLijiil Jjl Triassic ^^ill Y*\ hu^J l 

jjjiLU Jj) Jurassic <^1 j^l ^jdl YV cu-JI 

p U iA I Cretaceous ^jojuiLJall j <^«l I J j»*i „> i YA a^.Vl 
iaJLJI SJjj Mesozoic era SL^JI ioJLx pL^| Y^ ^tfl 

jjLLa-sJI ) <-jJ»III cjLjjj.il I jj- 4 -U Tertary period iULill J 
Primates WuJI oLlj^JI Cetaceans ( J^ljjllj 
oLI^^JI £_* ^ Frontal lobe ^LxVl ^^1 j^fJ V* pli^lill 

Hominid jiL^JI Jj] . ? ^ tf 

jjL-UjVI J^-lft I j ut I r i j J V\ pLujVI 
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( iiLijJL. )>. 


f (r) 


oMf 1 ^ 

I O W I J LoXUii I f «JU 

j 1 ^ 1 o^JJi £5% u 1 "* *! 
^JuLJI jjuOjJI 1 <jljb 

LJ Ijl i a | j^ U j Lu ii V I 

Cro-Magnon L*jjl ^ oljlill 


«* ft ♦ 




^ <£1*11 - tr ? | u> aa ‘ qyb 5 


<L<ajJI ^1 jiLl 




C&jj^ 


la — 2 t l i jflV I 4 m l M 

w «* f V 


— ‘LajLaj^ll I ^ I rt ft ** <j1 

«Li jjJal^LjoV I ioji * a — ^4 j 4 * ^al l ^ f 


ixA^L-uV I — 


<£.Luuli 



jiUJI ^IjiJI 
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uLLlxJIj ^dll 

Genes and Brains 


What the hammer? What the chain? 

In what furnace was thy brain? 

What the anvil? What dread grasp 
Dare its deadly terrors clasp? 

Wm. Blake - The Tyger 
Of all animals, man has the largest brain 
in proportion to his size. 

Aristotle - The parts of animals 

UVI I jUJtoj <LaJI ol^KII . .uiVil) ^ jLjjl jL> klII 

oUiKJI CuS Lu> JJL&* jS) JJlLj oUjilA ^ 

• 0-® / 0 if*} * <*-<-* Ha 

6 jJL*_a obl ^uJI LjjJaH La^Li 6Jj-=kjll oLutSJI JqjlujI <JLtLcu 

o-* 5<tliS jjSi 6 jdu»Ui,l <Lui lAjfll oLLuJl jS . jlJI 

f^-II Lj^l ^ <2^' oLojLdl 

^11 <j| cuLSk ^^ill viLt Ij-i * i K jy>j V 

* jCiLo^MI <a xS 
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. Taxon j\ " Lajj_L-oj Taxa 1 oUl^JI ^ ■ ■» ■« * 

lr LaLoIA ~w-a yij I I yu j I < oLjLalll^ oLjlja^aJI o l <~>j ■ ua tl ) 

l lj^ IaL>LA V yll Jlj ( jLaUV I jl <A=J\ oLlj^aJI Jlo ) Sly 

. (*l jjlA^JI/^ LSj^l cJLx-LIIj L jju&J \ Jla ) < ~k « A lj 


l\jj Lfl CuL^ * I J — ou — yajVI c- .t ^ I c - AJjajII <-J— aJI oLJuLSJI 

y J . jlj ^ I Jo-a. y cr^ t£y^ CiLoyuiyaj^ Lfl — u^-» fJ J* 

^y j < Nucleic acid «Uj^ ^Lo.a. 1 <y 4-uij^JI jfytl aIa -> 4 j I oil 1^1 1 
DNA - Deoxy- Lj yo *<£>*. y SjULI u3^? lyJ>l *1* u* y 

. (RNA - Ribonucleic acid Lj y o lL> o' ) ribon ucleic acid 

.Races oV^Luj Species 9 lyl ^JlluaVl ^ u^-yj 


oV^Luu . 4 , u * d Tx % <LjJ Lf^jljli gH CiUlj-pJI 4j-a A J-A £\yJlj 

. <Gc gSl - y o^ 1 J-O - ^#S1\ > UtLLx 

gUli <jli — jLaaJlj Jio c^. - > L<ia-> ji y^ — t ljiVl Cyy jrjlyll 
jLc <1jLiLI oLc>xl^JLI y*-> y ^jlyllj ■ (<1UM a 1a y Jaj ) JxAi <1. 
S_*y y ^ L* llbj , J~u IjjU <k LiL^I jj-olllj jj^VI 

y j-a.lj j\>» y j u* 4 ^! u-* up j k J- jaA -^ 

jjlill uL^V 1 : HaI-aaI u^J Homo sapiens J5LJI O^V 1 J* < 
j_5 ^IjjI yj ) Homo erectus dSljll jLuAVIj Homo habilis <ba-j JLa_*_L_^ 1 
sapi- I y 4 »»ai Homo 4 j<» \a Jl u -0 f^4 ( cv * A y>l 

. ^lj:Vl 61 a Jjj jrjly uiyu V ynj . ens, habilis, erectus 


u-*j u-° u - 0 jila li (j-® u^ ^ ft j A . i l I jj 4 ^ aJI 

Theseus c*^ 1 tP 1 y JI Minataur : ^ «:L^I 

y i-abull y Pliny y^L yjj • jj^ t“ S ^* 

. ( OJ^II llA J!u lyU <JI jy-sa ^j) <^*JJ 

cjLaI p o L=k-j I jAl I 6 1 a ^ l^l y U> u *^^ ^ o* 

.yiAkl! jJUl 


28 



(' J^» ) V^L-aJLI JSLxiJI ^J| ol ^>11 IjjJC Jx-aAJI lift ^ jLiu vj>u 4 

fJ • p L?- 2 ^ ^ t>® <a1o~JU fc_fltlL-oVl J^fio Ci-5j J albJLI JjJull laJjl 

ChiAJ I . U fl l l I J ^ t u jl I < P 1 1 ,1?k V I I- Q 1 i f ^ i ^J I 

i 4 \u-fc Zl <. t i. ll I cul£ LJS <j| ^XJ-U^II I v_j£j£ 

. I JlaAxI jj£| Jtjjwaj L^jI {^\ < l*Juj£U iaj^UI UjJI CjUjj^* J Jc. jljjl 

0 ) J^» 


10 s * 


io» 


io»* 


i — i 1 — i — i — i — i — i — i — ? — r 

CENET.C INFORMATION 
(IN DNA NUCLEOTIDE FAIRS 
PER HAPLOID CELL) 


t — r 


i — r 


(Viruses) 


o 

>s 


= 10 * 


at 

X 

0 

*e 

o 

§ 

H 


10 * 


10 7 


10 * 


Unicellular algae 


HUMAN EXTRASOMATIC 
CULTURAL INFORMATION 
(LIBRARIES, ETC) A 


Bacteria _ 

► Protozoa 

Coelenterates 

A^phjWan$L»*\ Reptiles 

Reptiles Mammals 

Mammals N % 


Humans 


INFORMATION 


10 * 10 * 10 7 10 * 10 * 10 s * I 0 11 

■■ 1 I 1 1 — -i 1 — I L Lilt i 


Humans 0 
10 «t I 0 >* 


i 1 1 I L 


3 * 10 * 3 * 10 * 3 x 10 * 3 xI 0 7 3 x 10 * 3 x 10 * 3 x 10 ** 3 x 10 s * 3 x 10 s * 3 x 10 s * 

Number of bits of information 


Number of bits of information 

LT* c> oLjlaJU Jjki 


6*Liu ^ oU>l*JU JA£. ^ru <5>UJI tjc. <ilil Jjljjlj I jjlL U-^l l ~ 

• ^ aLs.<ij ^tll ^A oU^JjJLl J J£- <jfoUJI jc. ^jAj J> I jJ «. U a" 1 1 LaJ I — 

• "• Ji* « jluuVI Asw% CiLa^JxL I (jt j »* « Jlill s±J&ll — 
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. CLil>Lu Ijj ^ ' -ui->u “ Jc. ^1 jSJtl 

oL^kll ,> .>_.«» ill J* J L-Sj c£*± C&j ■ 4 * fiS*i ^ oiiUi^JI 

lid (jLuiiVI {&**04Sj£ tSJ“r£J • ^“LxJ^ Sjl* ui Sjjj^II 

»> f ^* uj^y • U***-® Lll ^“ J*®e * ***** '- £ k < ^ Ji^ 

^juul oL^jjJt 6J-A ^1 £. J^-LU tj Ladder ^JL .a,JI ^ Lull ol— a^jj <^1 * « * *Y ^1 
- iiljjll oLa^kll - SLaJI <aJj . ^1^1 <juJ\ I 4 J 3 Nucleotides 

<J>S1a <SljjII <*J j\ jl <j1aJJ • <>• £Jji ^L** lAJOa^J 

♦ t ** * 

* 4jujU 

^4 Loll « *LhM c#4" ^ U^J 

oLajUJI J1I <51 j^ll oLo-Jajj . ^ £jj t^k c£>kJI 

oik till J1 (j\ c5 it j-JcJLa Ioa j-Sjj j . I | *« <Jl11L <j> j V\a <j^jVl ^^k <j^JI 

. <lwi 0^4^ <JUj! jjjo StosJI JjuaI jM OaJj jJ *a a ^j -0 oLctu <oaJI 

"cuj ^^k j -l Uj Lo ijlc. oLajIaXI i j-A olli>aJI 6 J-A ^jJLajj 

<ajuj JjlL LI N ♦ V ^ lijVl <> jjjjOII QJ* k-uuij BIT - Binary digits 

<j1aXI lilAj ( N j * ) J a«"n « u Jf < j i t < 4 i LujVj d»aLaJ 

^^k ^>oau Uall cull Ijli .( N jl *) V jl Jauu ^^k 
^Ijj] jxt JjLa-j uij—iui LaII J - x - £> uj-* * i> ^ 

^k L^iLi uij^l <AJjl ^ cr A> L^l « 

^jj^i^Lj LuiA-a ^ jll Ijli IHAj . oUjL^ll JJt 

( N \ • x T ) a 5 ^L uj^ ^jk ^Jau i-i>-Au. <iU < oL^L*!! cu-a ( \ * x o ) 

. CjLttjkil ^ytk Cu 4 

JjLaIlu ^1 S cuj jjjII i jjjjjti *1 1 6 j-A L^iaj ^il! oLft^k i I Lu£ La 

S <aL /^jlc. oil , f4 uliu Cull I J I 

X £ ^^k 6 J^Lc, t li 1 * j X * Lajjc ^^k <5>,.v^ JI oliiil 

* «• # «> 

‘-Ax^ u* j j.** 1 ^ 'll ^ < Punctuations Laij 
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J&Z oLLu 1 oj-i ( Y x X x X x X x X x X ) \ = M Ljj ,<_iill 

. L^-jLo^Lcj L^oLAjI^J <jtSll ujj^Sk 

U* Ifji ^^jJI VIj-uu Y . <ja] JjLaj 4-lLaII 6 j-A Jjl j,,t*U t <j| 

j-A <JC. J>f a ZI J,LS IjLi . Jlj-MJ if) iS lc. ^Lj jl ^.x x » <4 La.] c. Ji ^-k > 

• <JLll I <l w>t Vb 6 Jj J aJ ^yaJk t <jj^LakjVf <aJJI }1!Lo J 

. (.)^ : U*V 

(.)5_ f ii_^ H j | u i JJ _^ll ^ r^SLill Jlj^JI 

? (\) ^lill vi^ill jl 

• (*) JjV* : <jU.VI 

Jj) j* v_oiUI Jjb JiljVl U ^ 5kLSII : iJLSJI Jlj— n 

<(\) <udl ui^vi tLjl <> j] (.) uija.1 

( H I J K L M N O ) (N) S^kVl ikJI ^4 : LUVI 

i i i <■» i ll jl ( • ) i— ijD— aJI 6 jjt (JjVl i i i /i ll I ji (Jjk i^jI^II Jlj_ujl 

s(\> ^eii 

. JbVl : <jLa.V! 

S ( N ) I » ^ t>® Js^lj jl ( • ) H jJi Jjb : ( ju^>UJI Jl^uJI 

. I, J ^ya : LUVI 
*(^) *^J^( * Ji ! jjujl i lit I JI>JI 

. (\ ) J : LU.yi 

LfjUj * • \ • \ \ — jvLijVI Lij 4 JlL 4jaJI * « < ^ K *i 4_jL£ I \ K a j 

( *— cl 3^ 5 * ) ^11 oLjj Trvfl jjli I < Aj l I , £\ &j , Joia *V Jj Vlj^-u X • ^Jj 
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P* ioJSJI IjLi . Lpc ( \ . X X ) o^-iL r . LpS JjLl; 

IjU . <uJ£ o£iL 0 * * (£$Ia^o op ‘ -kjuijjJtl P 1 

* 4 *v ft 4 /‘> (_jj .iL ft ^ JjL*_» O Lojl* i > 1 6 JLA op * ^ n ^ X • * LZ <3 ~ ‘" w ~ < 4 fl I 1 K. 
oLoj-U-LI o-o c 5 LH LahfcJ ° Up * Ov . ft . 4 ur > 0 * * ^jJc. Qj*irv.» 1 l 5 vl I o^ I jp 

♦ i_jL&ll o-o 4 A. i . t Aii 1 JjLsu 

^ULJI fluall oUjJ o-° (£J±=>~* P Pj £^lpl U-o 

U* <jJt Leu oL-V I ^ ^ (jl 1 «^>j l jta-ololl o^J * CiLojlaJL I o« 4 AXua <L-ia$ JjLju 
4 jft^ Pj £ 4 l r> j i « J l eLp>VI La| < oLopjJ.1 o* J J-*J I IjuA P I £* l~-v i oI-JulAJU 

Pj cJ-uijI pill Viking 4u£pl opuiLa. ojl^ . ciLojLlII o* p ^1 

kj J^H Li^Lk o-o ji^i — oLajl*_LI o» (pOp 4 » I AJ P^ ^ pi . aJi N W\ ^Lc £_ptl 

. pLaJall L^Li. o-* Jilj 


P lt^ 4 £S* p P^ Sj>^p.l oLl-JI jjut ( \ ) JSuiJI Lljjfj 

• pp U"* J^l oL-ajV I 

il* 4 j^J) oIjjKII oLq j-L*-q -k /i p IjLjjl dll* p dJj£ J-SL^xJ I Ll»o*j 

*Afpl (PI {T Ll^-j Lul LAj I 4l*o ^jIjluj t dlj Jju oUcul 4 li-oxll o^|j < q »*** dl Ojj^L 

IjA. 4 Ajki 4 jJLouC LijJI Jj-kj o| *tuan jl < CjLu^JI j*L pd jJ_*uxo o-o oLojLlM 

♦ jqLvIII iliiS p-fl t 


0° p-^1 I ^ »J Ljjll o-U^ (^i O Ip ftkll jjJojJI 4^o L^J 

iujlll <*uiVl 6^J <ipl P <*^vi (> SjLc ol >kll - ^1 plill iJiljPI 

pl^ll . Lilo^c - Ijj 5$ L^ - ji < o^jLkll pL-iill p 

p J b>^ Ci Lljo^ ctLlft . 1 $ ^ ^ i *■> % jl L oi LL.^1 ^ tUi. ..>a olpkll 
oLujpl 6dA jli t liaaJ I uLua^l di£j < ■_* L*ll o^L-o) o^ 4 jaL Li jJ I CtLxip^ 
oL^^LuaVI 6 j_A o^Jj • oLlioaJJ pr>a c a j Lia-t. I p ^ > Loj clo^VI 6 JJb ^kot 

. jpAiil 4-oJ)V l*iV <ioS jac UL^I qj<~ 
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<i jj| V Cj La j-i-u ^ \ ^ Sjj-a^il LjJ I ^_fl j » * Hi Ij 

Lj Cj! ji-LJI ^^-A f+li 3^(3 * £3^!! jLjLIjL I4J <S^lc V ^jL-oVU . ^ 

jjlilll 3 ^ <Jj-. l au1 1 ^j-Aj < o l ju Aj j-J I ^jflj iijUl oLl jx -kl I Gametes ^ L < u o V I 


J^ia-Jl Jlo I jjl rVt ll <LolA Jjia* <SJ i^tL Cj I jflLl I U unim j 

■ I Ai t I U~° J* a J J oLil j-fiJI (j^*-J it» J rvj ^1 I 3-^LJJ 6 jLo 

3>1 < £l*JI < 3 “^ Birch trees VjlJI ^ SjLc cjIc. 1 j-all 6 1 a ja.j3 

33"^ I | 3f-^L- -il I 33”^? ^ LaJ I 6 J-A ^jAj . 0 1— (tli 3-iJ I >V I j a Col I 

^ 3*^3 * ^ * A ^ if i A jjj i l f J J Cj L l ^ ^3 < *"» 3 ^jA i > * 1 .«** >■<■ IjLua J 3 -mjV I 

^jl\ ijlJ\ j ~h < Ti < iilkil IjJ jlS* o |\ "v fill JLoJLLi-ulj < <o£.llball 6 j^ill 

t I Cj l^.fl-l a CjIj JJ jlJ I Cj L xi ft 1 1 Q < 7 »l *..fl t ^ ^ fill 3LI1X) < C_i_i_Laji_il J3 j «■ V I 

Sjlcj i * jJq I 3-G3 * 1 fl ~\3 * A a. I Jj.ikll jJLfl I cjLjuuI j qN 1 ^ | 

<j| Ja^^Uj . <X. L1 ua1 I ^jC. glitill < AJLX 11 iti J-fc iljjil Ct.A^a.fj Ij) ^ 

3 -0 {^La^jj V < ^JLoaJail pUluV Ij Cj 1 j .UrJ I j 4 \ > ill liA 

. iuL-a^yi oVLl^VI ^jc. dHau ixloxtu . <UI ^ l oXilt c.Li.l>ll 

ija^i , c L^i I^IL 5 ^^11 i^JI oLuLUl ^ 

. 6^)iu-o Llj^Aj LfiaSL La i | ^-Aj < Lj I ^3«,t«f 

(jbjlfc ^ 4 -Lj V j Recessive 4 *^r» A olsu-a LAjI ^ ol jikJI 61 a 
31 ^j-iAj^LL ^Loic 3^0 jljjjJI J-3i_a. oljUall jjx. ^UjjI 3SII3 . JLaJI 

^ 3^ 3^ ll^-b < jLLAl ^ <t u *. Aj Ljll 3* J> 3 h.j 

CjLaJ lo-fJj < 6J jJa 6 Ljll 3-a ^$-^1 3^1111 L4 jlr. ^jJ I CjLojJjlII jLjjl 

* ajLLI ^jLL oLojJaII 3-® < j 33^ 6 j flail oLlj-pJI 

. jJLI ^-fl Llail CjLIjoaJI JS (jA CjLojJjti I 61 a 

3^ ^ 3 Ua !11 a jJai L^_3kj 3 llA S. jJI I ^A I C1L0 jl*JL I <u$ La 

Equipotent "ifiLalll ol jjiJI JjLi — lo" ^11 31 ^ 3^0 3L4J :JI>^JI 11 a 
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i 


j) (jiee SjuiiJI j\ . <ie ixa.jLaJI oUukll dlj* >* J*Vl ^ J< 

o) >VI ^tjll . UJo,ll Jill V <ii « ^Vl <j£- *y* tfi J~ 

<jll* <ui j*l\ o^UijII <j* J£l£x^< Sjj^. oiL^ OiUijll £ll 

• 6* 1 cf* ^ 

<j* -Jj^Li « (jjjjJall (jjJ La (jlSLo ^ £*» < »J i- x t l jjl >-<>-<-« LiJ I elii I 'l n l »J J 

JajIji^J < \> » « Jae£ <>» ^11 xJillij y£. ls i-^- >*■*• (Sh (S* 

Jjjl^xll ya LltaJI jUxal JjV (_gy^l ' '***^^ <j* ^ J* 1 ^ 

. I J '■_■■ laji (JjojJI JjLjuj ,jl (j£eu jd.1 lJjUoj ^ JaJI (jc Satlj <x«S Jj^-j (je 

<.» .a La. jj-i i_jl «<■> fVlj La^jl j^j ■■ il l ^JLc. Karl Lasley uiV JjLS ojjI j-5j 
jl jjJ (jl.^iill «> 5 y^ <uu£ Jljl LaJUc. 6Julj)l <Lm£ 1I 6 1* -Ij^J < Jj'Aj'-* 
■-..*r. . .j l -w~l l *1* Jlaj (*) mazes "oULUT t$j^lj ^ II* >&» 

Jl~i~ oL^I ja«j (jl <— (j-Xili Jlj^ . jJtl (j-« (j$L»l 5^1 jll Aj^j 

. Corpus callosum "^^iiill j> » »aJ I ” jj>Jo (> £-11 0^ 

jJJL o^j . £11 (> / N. 5JljL^JLu 

el jaJ ,ji JLU < Li.A* II |> I II -J j ! £jx^jll Ijjb Lfj|j (jt (jljlill Ji-^J 1-iA-l (jli 
^jUj <jjiuu] (jtj el jill (jc. (^ 1 A~i-> VI jlill d[>lui (jc. <e-uljj 

. <LjbiII oLjl^-xaJI je lijjtj Jsktll 

jiiJI <-La-l I ■ t.al I ^jx < «o n j^ljd# ol^l j^ll jl ol^L^yi (j| (j< *< *jl l 

(_)Axi (j^lj t <jj I Mil I Jjjj V — ^J.1 <» I (jj» ^j-«LeVl (_>^aJI (Jl l eiiun l (Jj-e — 

LiiL^yi ciUaLiill o, u * ^jLAII (> V oL-^V 1 C,L^L» 

jiLi ^l«lfl £.l-^y jl^iVl Jaejll Jjl JJ-I-I J . t UVI (^-J» < Ijjli VI (jujUj V 

. jJI jjLufiJ. J JL& j!)Ulxul ^yil 

Jc. juJI VJ ji . J>L^ J\ . Si^lj VI . UK ol^e : = maze (*) 

(j^jill) . (U^. cue ) eliill ^ J>uuJI geauejl _>*il uiLiKI 
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l> ^ <£^Vl 6iA j^j 

l+jL &K I ^l^ll <_ u ik l 1 ^ i ln*i i u i Vj ^^1^11 

JjU-llI Sjifl jj_i < jjl V^LU^J « Al l ~J I jl&j J »rw ~i 4,itU ^ jLS lal 
j^LclJc. c-Jc] J-* — flJ L» I $ lAij aJij . tkaJI Sa_£j-o £\ Equivalency " ^.i. >Uj M 

. L*_L I 1 i ^cV I 

<J^Llll ^ya . Ja an . u i V £-11 i - L uftJ ^0 Jj^l ^1 tjC. ZjjlIuIa 6 Jj=kjj 

? Sa^Li <J jJ laj £ll ^jjj fall , Lsllj Jj-JLa j*L 1,1a jU 

d -0 J u I ^1 d* SjLc gaxL-a i ^^-Aj < la^. ‘Lj-a I j <ial ^ c. < \\.la <JL=k ^Jc 

iS^ Cl * ^ J J* 1 i ^ i , 4 ✓*> j V * 1 — *. tv J. I 6^ i t * ft 1 1 o Li I 4fl I I <>n -v — £_L | & l_j i . xv | 

:jLlcVI tfljl IJU . djLJI 

• < n V v— ijLUj jja.j — \ 

CT* £ll oLL^al jli < JLia^j . <-Cjl j-a ul-^YI oL^jLu <>a j] - X 

(JJ^ 1 J *IjVI li - ju^ ^11 ^aj^ aS o^UI Sj-^ill <> ^Vl ^LJI 

<T u ^ kl I ji <^^11 ^jlc. ^x-laII j* j «. j «Uli 11 a cr Lcj . jt faj Vj 

* iJ 

*js-ll 4 1 cJuUa^l 4 -iSLa | oja^l <julio| ^Jc, Sa-ia-e. <lal dllAj 
f j k \\j <;aj!>dlj * — aJn <. , t HI 6 ^-jJLJLI I 

C 1 ^ CiLuuIja >aJLx5j . < HjJ&JI cj\S^J\j i l jjallj . 

i 

c*' «> ^H 1 -* ' W s J^i (> Wilder Penfield .tLyi'.. jjLIj : j£|| ■ . 1 .- . VI 

full ^ oL^ol jjJI £>i* OJj-a.1 jjj . JL^ll lit 4 « J ? ■« 

Aj-a IjJ 

Ajl^YI 6JLA Oal . I £l^.j| > ^^Lxl Lt i-i-7k | <^aLl < L t 1^ ^ t ^, LJ a <» 

^ L>f o*±A * J-^^* (^i ( Ji-*-*-* UJ^ 

• U^*-° U>^ J* J>^ J* <jjJ-o 
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LoJuC ** I * . Qi i ^Lo l£ LJf jJuuuS j^l ^LaC. £-aj-uj J-i 4 ij*.a oVL^ 

0$-a jLlil Ijla j^a j-5 <Gl ^-kijAil j l-i. a lj jvtj IjLi < <kJJ Sj-aLaII J\ -a I j a w jUJ 

< ^ I j" * ■ ^ jjV I J-,a-.« I i Ijjb 6 jt. a ~i xjgL — iiij jLfl < jJ^-aJL s>j^j-aj 

J\ j^aIau S^IjII ^Lfl 6 J ^UI J l!;i IjI<1-£]j 

«■ a . t 1 a l-i-i j , <C ^jQ <Cu.lrt 6 j-1a.i LluLlua. 1 LlaJ I ^- a i. uj J-Sj . j L ^JaJ I 


^ If. I Xj I "1 *v*i V L^jli 6^. J a ^La>I L^_»L4 oL^> &1\ 1 1 


£^aJI IJ& ol > < H jS 6^A Jl I ^ 

jJcJL I a* J ab < pL^VI ^ LAjI Lpi u^-aII 0-* <\LJ * 



) Occipital lobe " ^Ij-ill o^ill 1 + \ t < v *■ * <JLa. 
6Ja J-a <G| i^jjJ « uJLi ft -v jl£» <-il»lj-i lj <j] <^>^^>11 JUa ‘ 


|lj^-= Jl J— ^ * Jj* ^Jc. <_6 Ua . L4^xaJ 

j U; ( ^ \ a J I y \ M <Liic. ^^AaaII (JjL^.J < Lo P^JUl <aLo| ^jlSk ^1 La^ 

. <JUJI 6 JU 


LLiikl ^jLuojVI < j^l I S j <\\* *> <y 4 «i j V < aja J I j-Sj 

Ij^Jj f oL» ^oll 6J-A (Jjjj ^ 1 6J-A ill jl < 4 ai. *. a CiLj^j 


I^jLo^I c^l IpJLI 5 juiill Vjl <fiL^V> s J$lall 01 0^ 

, ^t-A-li A 'y > <mLj 


Offj 4> s ^ l:JI I3 1 

^an y a^ ^ .A J_i IjJb o|-fl ~ £-LI L° 0 l^A <jSLuj ijjO^A Oa^ioI L^-j| ^1 — jtll 

La 1^1 y_jj l 6 UwjI j-axIu <1jVI O^J ■ ^ j j^ v< ^ > T < i ^ Sj^I jll 

dujj , <jlaL=w ^ Raif Gerard »-illj : ^L^cVl 

^Jl t ^ maze ^aLLa ^ jj^il ^jLa^ll 

^ CQ j" i^jj I Sjjj-JI O.L^JJ “ oL_JJ Lv i I S a — jA^IlJI 0-° ^ Jr*-* ^7*“ 

, 4 oljLUl JjLi ^ oil* laU . ^11 ^ <^L^1I oljLUl 





diai , jj ll» jSJj < jll *±A j] Jilitl (> <jl£ dii 

. <la m I 1 ^ a >^Jq o L i 1 j^_L=ki I j <5 UV I 

Oik ^_A_li 4-fllLkll uijUo^il < A , ^ j_o J jjx j ^Jr. <JjVl J-jIJjjj 

i^yA David Habel 3 ^ La j-laIj f 4, 1 » a-^M ^y& 4r ^ j L w 6^_uSk 

Jllf-fl . ^y> ‘UiLL.A ^(^jU < k a jtJLl ^ L^Lk < j jlijLft 4 »< 

‘ «lo>iakJl <itLjj < <_x^ul jll Jajlvvll (£j^J\j < SoiiVl la^kkJL Lt^lk L^Lk 

(J I I jfxAj « l$-» ^^LkJI JokJL Oj-uLlaiI I jj VI L»VLkJI <Luj V L^lo J 

I j ft 1 1 Li 4-t>^ i a. oLi I JU 4mXM IjJ jjx I j ^ a > \ q f, LaJaJ I 

<i^*II ^yA 6J J . -v . „ft iJuUo^l £L-LI <„ I ^ k. ft jisli* Jj-=kj ^jSUj 
p lj-^.1 ^J=JL 311 a <jV < p L^jJIj jt-ll <ilS <j_o ii^Lc <JllA jjl ci > 1 1 V i£ j_xJIj 

^1 ^l^V j . ik^UiAJji ^^kVUI^Vl fjb! ^JU <> 

Jj^j .Ivan Turgenev > <jULIj ‘Oliver Cromwell J jJ_JjV ^ 

^LLCuj I * l£ j < * Lx£jV * u-* Ui^S Lord Byron aJJd^ 

<J^-»U| <jL£j t lj_a. < jS-a jJ L Lc i> ( £-o < j-kj oiU. . Einstein 

♦ v kutaj ^ Jjbu Anatole France 

(/ ^ <^Lh*- ) (JJ3 ^11 4JJJ <-1 -juaA5 (5 j ^ t i >11 JiUl jjjj 

dj^LSJ I Cj Ij V x*il I La^j^xi j_okl I — 4 — i-kJL I tj-t.u ftl I La J— X^., k — jJL I J A H ■ ■■ «J 
^ OJj J J *LiuiJ LxJ I ^yj-u I ^JLlII I o Ijk-u ^^-Aj < J-O 3 lI I {ja I 

^ ^ii ojdi • oe^L^i ki£. <ujj ^ /^ • 

Jk-o 1 ^ tv„A iiQSlI cuLS Llj ( JLLjj X ^1 ^ ^ » ^Vo 

J^Laj Jtll ^ jILojIli-u \ ) a Li— II JjLju < aJI <^jluj] 

, jllll i — Ltxkj l^ll LujAj 

jIaj ui l xu N o • ^1,^^ ^ - >^ 11 ^ JaI ^ d»LiVI 

LljU < ^Jj .. JjiJiJI oljlij < iAfiliill J^oI^aJI jLlcVI Likl IjU . J^.^11 ( 2> c 

I k-A I— S I ^k-C V I ^yA Jj^U I J_^J . j t l ll W l I ^yJLA C L£A1 I V O I \ ■« 
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Cm LA.1 jjji JUaj . *LSjll Jk Ji~ tf jll JjLiJI 

V L£ ^ ^jill c-“> C- SjU ufA^ • <=»**— •• > jgxAlJI 

,‘h i jLi jSu* jjjj 3_>^l (jjj# ily“ • oV^LjJI t>xA jjjj »l^jll u* 

. <_&Uajll *lj1 ^ <J6&a.l <JauuOJ V (jfca. N \ • • ) c^JD* JU^' £*} ( f*^ ^ * * ) 


Microcephalic ^JLI j * Jljll (jL 4 < (£j-^l (j-6 ij^i 

oJJj < 4-ii j*ll j^l jJ-4 ,> <e-^ u'-^i <> t“ «j>^« ^ i11 

, fl^ato. Llj^ Jjljil JaUIj • fL>~ '* \J * 0 ’ utf 


Lj£i ^ Lii I I <j-aj . ^ 


<1* jU jklc, J- 1 -^ LaJ^fcj 


£il ^Ltj If-ai ^1 LLuoj] < A £iJ UJL? jiH Lf* 


? ft*\ rw XI <i^L*JI CiJUiJj . pliillj £-U Jf4 La <Ui Luo^ l <-S^Lc cJL1a 4j-^Jj 

ssLSj ^>1 \lx j! cJJAJ ^ . iU *t *u j — ° <!>* ^j-* — * ' A ^ “ 

^a. ^J ji > J I ^JLjJI j£-(j < £_U f ? > ** » O^L u-Ia j — Slj— 6 1 jl jL£ ^ ^•" J - u 

J\ A < jfcKjA iuL J* Leigh van Valen jltf jtf ^ 

Jl I^A ^^aju J-A . pL^Hj £-11 j >->A Jj-j *^- x ’ <ijVI 

JilaJI J&*j *l£l Ijl 5j1l 1II Pj^uu jl J t i u all Ja Ja S P&ill ^ c ^^ u A Li ^11 

Sp^all (jgjp 4 .1 A ^liLil ^i,i jiu*a u* L^-u ^r* 


jJa iiijJo LaJ < jJ.1 j>^ el^jll 4_ujlj.ll iLjla ,jt At > 11 j_j-Sj 

jj] ^ktjj (jl 4jla_J V . J .r, j.ull ^ oLujIjall Ati-Ujjj SjJ-^-jil 

jUj , jit 4> uJ*ia jl juSIuj Jil JOaua »l^j Jj»L»_# jLo 45all SjjJui. 4ii^la <Jjl 

S f jl ^ei l!)^" 


«L£[jll (ji 3 j-« uLi j_o j j. t i . jll jt>^j (jj jj-ll f i f > Of? lSJ -4 ^ 

. .1L-:. jX^a] . ^ j ^Uta. Jja.j Jj 4 ? viU^ <4^- ^ t a l l fii ji-ual Ji . j j^ai ll 

jS |t. u i. tJ I u*l OJJ V 1 -" 0^ tPl ^ Vl S 4ui j>^t i ll J*u^»! liua 

^ 60a.j ^II j^3 4>* f ^1 wjSl o^* 
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<> ^Wb dL^Vl J^ Lob ^L-cki JLU j] ^1 ^ i^lCujuj . oljlj^JI j* 

c5^ v - i ^ ljjll jt-o Jjj cjI^o \ * — N • • JjUj oUjjill ^o :oLujiill j jjjUI 

o5 < jvA-1 . \±^. £>*-^>11 £j [ ijut l £-* Joj Jj-aJIj . JJjll 

jllcl i pLSoll Jc CjLjJjS 1 IM I m Ulaj s_ftiJjjl I jkJlrVi Lj| Ijjfc ^ v_U^uJf 4 j^$SL* 

J^-otl . ui^ljjJI J-a pl^J j!i&\ o Luoil l jl Jlc. 4 -V <olj <Jj| cJlljfc jj 

: oUuill JtL £a j^il* ( jl^Ylj Sj^ill ) ^1 oLuoill ^ jl Liui 

Jc 6 j_a Jfj-«L£. ^1 >. i« « A I I Ja LaJj JkjjLLi 4- uu i j\ jll c»LjI j-J^JI ^oJ 

. <4dUJj ^L^oJI l^J ^jJJ oLujSJI 


. <^UI <^>i— < pL^VI ^ QjSjj ( r ) JLi-JI ^1 

J — *L*JI (jl — L^iVI ^J-* (3—0 j k < n M ^ Lj ^JL 1 Jo-t <— -» — «-aJ * la— ^>V 1 j-l-Cl q 

jLlu-iVI jl ^cji ji L$J| jti Vj . Ja^iljjJI < Homo sapiens 

* p ^ J p L*^V ^ I Jjj J-o J-iijjl Ij 


Uf-^-^bll O^J * f *“ > H OJ3J Jjj Jf-f <o-Mj_lll 6 JJb ^Joakj] JaA.V jJ5j 

oklil^VI^ Harry Jerison J>^jjj^ ^ L^J 

'** Jj^;^<J ( *Wew v L^I Jl.ollil^l^l^i.^^ji L*L : 

Jjlaj <« ■ ■■ > OtjuJ t/Jj La LI ja. IV JjLju Uua OJS) ‘ 

ojjj ujj OH ***•*! o' O' c£*i V L£lj . oL^yi aL !<■■■»•. <;--H 
5 d>H l u^JU pljl jV < 1^ SjjJLuaJI oLljaaJI ^1 jlaXuu ^ 

• 6^ LT® cUi^* U - I 



J£*u • j^aitj *< 1 1 1 * i oLujUl ^ja 


-y (*) 
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( XJ^i) 

Genes and Brains 
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. o I jjj-d LuJ tj 


V 
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00 J£A 


10,000 

5.000 

1.000 
500 


i»|' i nrnwj t miii^ t iinw 

Dolphin Elephant • / ^ 

Modem man . V 
Homo habilis . 

Tyrannosaurus 


Gracile Australopithecus • 


rex 


l 


Chimpanzee w • Lion 

Baboon W ° f Brachiosaurusel 

Sauromithoid ^ 


Ostrich® 

Alligator# 


Mole 


• Crow 
•Opossum 

• fat eCoelacanth 

• Vampire bat 

•Goldfish * Eel 

% 

• Hummingbird 


Diptodocus • J 
Stegosaurus 1 


I 

0 M r 
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» 

0.01 1-JUUUlili^lAAiiiML.JLj 


0.001 0.01 


■*■•**£ s UMdi - 1 - M m i l J 
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' ‘sliljjuJl =JI ujjj c^ 1 ujj C* <25U1I 
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J-4* 1 


♦ • I 

C* 0 o\ 


£ | 

Jl i^uiilL ofob «jjj jAj < obbVI 1 * «jjJ °b* tf 1 : f ■ 

j^Luj j^l jl . lo* bolt ujj t^i <4"“ o^J ‘ ^ ^ 

< o .al l d^,, o>sJI <juuuoj of jjl b> j^Ij • *=<>*JI ojj (> XN cpb-*’ J j 4* 

jj, U^> S j£i o' u-H >4i '• • J^ aL “b H* 4 ^ S ^ jl ^' 41 ^ 

, Jl i n-^« : oUlj^l pKo wil lo^i* Lu-LJLd LJoxJ uij— tJl c4* 

oLjiu > 6> j &u* l. 1*4 e^J • bb' *»** 4^ ‘^ L ^ 1 6 -^ L ^ J 

. p£jll J SoLj <Us»Lda o2 v-ia.IjC^ 1 *> oLfjiJI o' 

4] <£>U V Oi jojj tf ill Cerebellum ju-ill uj-^ ) (^-‘M 1 6 11 

Switch "JLj-f-S ^LLi-d” quiL \ • J4-^ J*- ( 5-^j-^ 1 ^biJL 
S^AJSlI JjJ J ^ ^ all fcoiJtl • Neurons " oL*.^' 

J _.-ll jLS . j^kl J 2 *-« N * Jb-** J-*- <->“' i -> JI <> cA-^ 1 'j-^ 1 

^UJU. -jl ■ i Lii$ l ,J tjju-JI >» oUj^ua_*JI J^-lo o^all oJbj^-SlI 

j JI^II jbHI o' JWU J~V jii . Jibx^ 1 Lui 9 ! Galvani 
<£^1 jl jiHI j- ju— I lj^»j * 4-4 j-“ or 111 t jLi -bJI 
jL JI loA jV : U - JLJI 60AJ • *b*£II 44 

Jl Jj jJtl j* oljL.il LJU gii. <-£j_aJl 4 v .’ ‘ “ % <4*' c^bj-f^ 1 

. LjIjj^S IjLu oljj oLubj^ 

<ujVI r 1 • -- -II Cy> ^ , - "~> l ‘ ^^4 ^biuSI ,> J>it 60*. o*j 

t* e ** 

otza <SjLuji pi j^. 1 j®. ^ 4ji p4 vi J^b « i4 Jj>° 24^ ^ 

Mary Wollelstone- oilj^i>L«Ijj ofjU . ^loa.1 oio . _ . 

^oll^jjcSj^lb-SJI [^jiil-^j-Lill 4oj] craft Shelly 
, : , A ^Lj 4<[ jLp J l n t-L d-b SUJI <> <Lu^ of oil Frankenstein j j~‘ ■■■ ^ l > 
liA old Gothic cJLySlI jll jdiUl J^l L-L^l dlj o*-. <^L^< oljUill ollij 
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< ^UIU. 6j£i ^Jfc i^u-UuVl 6 jSillj . ^ijUl 
. cjtiUI IJLa s-^SL] Uij ^llU. Jlo ilia. u-ftx4&y Galvanise J*i 

pIjI ^ <A^II uL ^al l J! ^jL-emVl L^Jjja * Uc ._,lr j i5% ♦ 

Uj ^yit J -> -«j S_^!jll j'| ^ <Jj] JLi* j£]j , ^LUj 

L^U. j^ix. £11 ^ ^jj-l^c. JUj . jj.1 ^ £k*_a olk^ jl RNA 

• i^—ll ^ ^ UJ& ( *!>U <^>?l UJSII <> ) Glial cells lij 
Synapse \ N . . . JjLu U, ^ — LI Jt ^ ,^,|| J_,^-„ , 

• SjjLa-ll i_jlxatVL 4 l» ■ — j~ jl 
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cuitin 


The Brain and the Chariot 


When shall we three meet again ? 


Wm. Shakespeare - Macbeth 


,i4 A <J-*J ‘ Notochord SjL*. j+a « jkLua K«, ..II 

lMI <> ^UVl <=>=JI ^ jk. Lk,] iuljJI oLjii 5 UI J 5 L: 

P>JI lx» ^ ^ . An . L^-a — o JA ^a. I A ill Ijjr, < ^ Jd Lll 

^11 £ia. *>JI liA JjUy . 1 * 1 ^ Jx: JjJj jj <C£]j Cil > > 

. j^JtVl oliljjiaJI Mid brain ".LuyVl ^JLI“ j Brain stem 

oli-Ja V L^I ^ ^11 jLik U_;i jJiUI ol^j f_at JjJ, 

J^VI ^ Ljj.k S^Jkk ^ t Lkill ^ 

iSAjfi <JLkdl 5JLikJI Lol . ._i$Uy ^ <_,.!£ u a^j 

• <— fljliaj 

.Paul Maclean S^SLiJI ,1a ^ ^ ^LJJI ^Jl ^ 

A~} J*]j . .a'.l l i^^JJ Sklajil ^ ^1| J-. . 

AAA , AJ^Ij ^U^JI , SjJAX. ^ L^il JLoutt 

• 6 11 c *>4 <eik. 6^^ ja 
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2 . ,f. LoLc. Squirrel monkey 

■ j^jJI jji <iUj ^ Sjilt < U 1 u£i oLfa.1^1 ^ J-^* : ' U-fW 

j_a jjj , SjjJI < Lkjj-o £ j-^j 4 Soax.1 j4-ij Jc. 

j ... 'V I l y u jiV _>ac. lijj-aj Ijjb Ijlj . i^i. oTm V - 1 ‘ * * ** 

■ Uti ^ VJ 


Cl VI . 6 AA £_L<u Jjill ,> *>?■ C"^ U* oe-^ 1 ^ -Mj 

»jajl Ioa J1.U . oL£>LJI <> C ■ ■ ■ •>>! ! oL^jL-ll J^» 3 ^ IV* ->e*e V 

2_. .../. Jl oUl^JI u^V *>?■ cr 61 - 8 ^ 1 6* 1 •> 

<]ljl j_aj <GSLI j .oLjjl^l a j-* ^ I d -'laj uijltjll t5 J Jd5 4 ‘-^■IjL^b ol ij.i l l lj 

. ^l\j ^1 Jlo ^>1 JiUij jlaii ^11 ^ -i-W «> ,>II li* 

olilja^JI ^ S ^ J .t>in ^U^.VI ol^j^JI o±i 

'jjj.j ^. 1 .-.-. VI j-ui>ll oi CuLUl Macaque J&U.I olil^jj*. : c—uijl 
iUVI 6i^n ^ill j-^jll Uu^JJI J^alli 4 

& .O^VIj . c>ill j^aJI y-M' 4J“L^ ^ 

. IfrjU jla^» SjiO lj-0 j Joi* Jjaj < ^J^ 4 * 4 oil£ 

s>\l ^ul ) Casper j\ ±*-j < <^ l - >» * 4 ^l otcj « > * u* 

i. .i t . Ul jjbLiu Cllj « <jL-Hill 4iLA^V Ij4iil u 1 ^ ( 

j_.~jl.«H JL-aiil Jic. Jjj U- jj^aJI 3 =^ <-«-?•>“ <il — UL^±C J£ oiL$ Jj < i.Li5U 
.LJJI glil^lj . ( j^all ale Lf x-% II JL^VIj J-12II 3U! ) 
, ^U%VI oL$l V-M 1 *L^VI jl^Jil 

^ ~ \ d a ■ U.J <J ^Li ^1 n tJI ol _iln»l CLfjl-^ui f-C-j <il (^1 4 J .‘ 1 ' 6 * ' * A 

. 0 nWlL I4] <i^Lc V 


^a£.V j j I j| Lo£. u^c-V J-u-u N^V*V ^Ix. -‘j ur^ 

« btL ^> 3 . V . . ISiUal" : <CuL 3 .I oiK) 4 v . 1 '’^? 1 _>“^ 6 J^* 

. " j>.jiJI Jlo c-U I-'- ^l o±*-i V] .. dltLiu Ujl >LSU J>L ll« ol$j 
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^ ^*|| o^jUl iiiUilj i^^LJI 

''** V ■ y ^' cy^» . SauCU oLljj ^ ..^ 

JL Oj— aj flje. '£l* cT>UI kkiili . jc. ( iJ^Vl C^kk I . ^ . -i ^ 

6JUJI ,> jolCJ] <L_j o-k=JI JL*I^|j , JjUl J , tJ i ^ U>tkl Itlu 

a«^iL iSJx III kWVl 6 li JllaSj . <JU (j <^| oU :>UJI ^ UL J 

- 0^1 ^i - c^kcVI cJ2U . _C*II ^ J.* JiUTu k^ u |^i£ 

^ L^i cO^J ^x, ^ fokken - ^ <^U, <_J£ 

u- udd^ 1 oLLu Jai L, ^J ULjjt S^o- i . „ „ ^, -,- >11 ^ <_5}UJ! J 

• ijXLuJ ( 

<UI Lli^ Uj^c d^L. olkxiUlj VJ L^|| 6 io jl^ 

<Ji osJb^a 6 ^ : ud^Lx Jjk , The Triune Brain jJJ ” : | ^ 

^ " ‘ C 3L ^ ^jL^ll fJL*il Jl , U_^| Jl J L-.-. J 

C 41 oi " : o-^L« 0 >iy • J_kiil ^jU 

‘ u ~ UJI 6 jiSj 4 ^ Jiij <c ^xji 4 -, a « „ . u <l^u <^jx, 4 «u. oVl ixs 4 ^ 4 , 

< Jjliilj oUjlL <— »Lkll CL-LooJj , CuaLaJI CL^ A ,t,j , 2 - ^1 - II ^LUjy 

Dopamine od-^jJI *> citLLo Jc Ljl, JS ^UJI <^^2 

Choline esterase JjjIu.] odijlllj 

Medulla <L-a_Jlj Spinal cord jlkdl £j>| , |^J j_j] ^ 

jLjVI li> ,>j . kuijV I j (jxLiJI jJJ <> ^ oil Pons ^aJIj oblongata 

^ ^ U ‘ J— -jVI jdlj ^iJill ^JLIj ^^JJI t LLj| ^ 

5o>JI ^1 ki^, ^KiiJ i^UVl <JVI ^ . — I ( <^ 1^1 • 

fl 6,iA <> oULjJIj JU^VI jo oj^j, , i^ji 

, <kL^ La.^ jdl ,1^1 <Uo jSlS CL, ^ 

jkj tii < , . . urfit H 4_t-_t..( . t.I I " VI • 1 1 ; I 
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^ jll ^ ^11 IjJb uJLuOJ JWj • clH 4 *-*5^ oll-a L^Lflj 

4JVI ^1 ^ iA >** 1 I ( Epilepsy ) ole. aj-iilal ^all VI J- <i *. l *uj Ulj L» 

, c,» t^gJJ 

H « * 


w 1 i I (j r, % a I ^J5 j : ^ ii«-»»ll < _u .ti L . t i II ajL&II J>-q <j5^j 

Olfactostria- ^<t.ll oLLJo : eL#_uj| ■ L 1 1 pLJc. <-*Jc. La-a 

. ( Globus pallidus 3 ■ -I .t.l l Sj^JIj .Corps striatum LlrU I ^ . ■ « >H j < turn 

OuiUI C)lla jia Ol (>kJI cJfclj < oLuJ^JI (-» <f* 

j . ...■•... .j ] ( Reptile ) R Complex ' e ^aJI lie .jjJSL* 0 . ...^ j . .> 

.[ ^jii - -y oSj. 


^IL Lo ^ <jV The limbic system ^ya^iail jW-?^ J-Wi j 

-^JJI Jl limb ^-5 ] 

. uiaelj(>n ^ ^ * tfjll cr* oL £- liJI t* 

. <~t i it LuJfk* 'i «~\ 5 ~L-° — il>^l < 7*^1 i_r® — ,>4-^ 


^L Jl*j "ulll Sj^UI” *I>=J ^bj < £jtl <K 11* 

jjL* ^4 I ■ ■■»■ . Jjl .-.Q^ .A~ jJ5j . < n ■% . e i > < _. -> a a (jL-u-i^U (jli <_lsIj!I olu.bMI 

a j .t. al l ]jj . jllisJlj JjiljJlj .jLkVI <1 Lij L. Lijitlj < oLujill 


<l^L^ o^V 1 09-4^ o^J ‘ u^ 1 *> uif^ 1 olj^t aLo VUI 

al$J schemetic L . .. > . » j <jjj • u J ““^ *>° ^ * <1 J 9 

^51—111 £JJ 6_>£i Ji-Ij, . ( i Jii ) Ji>U J^kll ^ £--U Sjj — ^aJ! 

Jj^ill ^ Ojliji yill ^-^Jl ulw 6 11 ^ 5 ^ 11 LT^ «=e# L^ 1 CtUtLl^VI 

ol j_-_- «" <Ua.L<a L* jLjlaj) oLljjaJlj oLujill j 54^ (jl <j5jia. J-aj JjLJI 


LiV ! ^j.J'll II LjjL i Jjjoill ^IjjVl j»4“ ^*i : (<a»m 'T> • • iia) JL* Jaljfjjl (jilj (*) 

." r ljjVl »jf. oj^ 1 b<i*V L^ou <1 V SjjjjiJI c 1 ^ 1 W 11 lui jlj • ^ 

((^0 
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(£) (JSjJi 



dal .Al> I q a > a ^ J 4 ijii I — i_uV I 0 1^ jJljI I j^Jj ^LLi J-2 I J j»- ; * 1 

"^^tu SjUVI" JL^kid b jib I JJkj . 4_ajJ_iil oLajk-kll J\ SjdJ^ oL»j_kla 


JLt Jjhj - Ernst Haeckel J<_-* o.,..'ij| 1 $ « <Aj ^lll Recapitulation 
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L-C. l^-aj Cjj — a I 4—i^lri J f JJj — J i t i C ■ (jj fl ll ^A I — C- ^jlil 

J^tl jlj-S SjU.1 <- j — auAi jjjLi -=JI ol ‘ U-=PPb Jb-P^ 

j-a-i J^lj Up ^ LfrJ _>-a 

^ 0* iJl < 2 ^ A ^ 1 u^P ol j j y8>l * b ^^Wb <JL-o^«SU <-$jLJxa J-^L^ 

UfoLU l$J < fl i Inj V |\ i i Til — ju5h. <1 j fr i ru JLajuuVI ^-La^j-o ^-Lfl • * <i 0 >U Lfrjl it i a 

<Aj J^JJl (_> jaiJI jc-a op dli£ . cs^ o" 

< jl $ J < J V^j-aj * < J > 2 I <J^LiiJI : ^ ^jL-aJI 

. <a^jl i s^aalaI f j 


Ja-SU ^ t n lr>l I pULuVI <-=wl aAj| ^\aj < SjLc-Vlj ^ h i 1 IxA c-ixujJIj 

j-Pe i£j>^ >p» ub ‘ <^Vl jl oLAij-JI op* 4 aPM* J LP^* lt^ 

JIa :<AjLmJI 4 A U i V I olj * ~ » AJjJLaJI plaAfcVl J>a j t ~i *S j fl Ujj < 6jV^lf JJU 

Sebaceous glands <i a a^I I jxLM j < < ~±\y) jl £jj1j f ^1 *-*^3^ 
j^lalll ^Li Ij5Laj . ^jVI Oi— tc ^J] Gill arches ^ i7iL_?JIj < <_ilJ jii. ^1 
Jlj La L^dill ppjN J,V ' opL* ^ .Lii d>x^ ^xUL Jili^Vlj <iL^VL 

^LlL^VIj ^ id ill ^j-A ^aI^JLII jJll-A Qxa i -J <j| ^1 < P-^| f kii p ^ 

. <Uuflj Cxfi^tl ^JJ 6 ixaJ L 

Sp I j_xA_=v oLL ill cul£ IjLJL : j jL \\ I Ijla < * \ ^Ic. Sxxc <JjLa ( dllxAj 

4jCl I * i ^jaXuI I 1 Q *L ^ •v-.ifl* >1 b J A I I (J A 9 1 1111 p \^t AJ'vl I O L 1 x il I ^j| 

d rt ^ .A 4 > aK JaujJj p Ij ^ | o ti Lll I 6 J— Aj < O L-^i f ^j-a Cj Ljj j 5i li f 

Ijla c*h x5 oLLoli I jA>j Jjl j j I ^j^ll ) p^-ucJI Jj-a 

j ^AA V I ^ J iAll (J t Cl~ oL»_j t-pxl oil — ia jj) ^ hi 4 mi ■„. in Lll I ol ji \ x *tl L o a Li J 

I * » I * * * fll b Carotenoids oLujjl^ll oLuuaJI 6xa ^-aj ♦ j-L^»Vl pj_*aIIj 
^ <ji s„su% J z j-Jj U> Kil oLLjJI 6xa c&jZ Ja L>-^b • Phycobilins 

, 4 ~ I “t i i« b 4_i .^«La i rs^l ( jil j Ja.fl j Lfj] < S A JjJaJ I oLft^uuoll 

. 4SLUI jJ J l 
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R. Complex j <-4>» 


CT* j U* O 41 ' t -> _| -> ■ n 6j-$j Jjj-uj La Ijj 

*-> Ob ‘ IfJ ,jl£ ^lll I j . ., a~i c_fijlkjll Ljj_a .r. .1 1 

JS J\ ^Sjiil ,> L*Ja , oLujiJI ^ ,jVlj jUII <jj_>kj jli g cJlj L LJbkll 

Ouaill plJe-SU <J>xk»JI xijlkjll ^ i j ■-> ujj-ui ^eJL I 'ji SjJia. J>»k 

6j5lt . k^jVl jdl ^ ■ <-. "j J^j J,! ^ Jj iU . £il Jx 

• 6** «>* <> djLfu <itki.l wijLkjJI ^-vlll J\ ,_i ^su Uili Jlj ^Jc. 

^LkyL, jJ .1 ,> L^jjJI s I^VI pjjG J £ip > ,> jW < Cui oijll ll&Ij 

, <SjLjJI <iajVI jj-i Lfji c*jlS£ ,>11 I d ■ ..»'. 


rites o-J-LU' <> Lh-* 'jjJ v *4 j" V^J-“ > c^l 

f^-JuS • <Jx.Laj_a.VI £ Li, jV I >j Territoriality jjiuJI jklla 

<■-■ “ ll - 1 1 "J <^>>3^ oUj^i <jjaLkll 6.U jU iLu Lljum VI <£_aVl 

oLij_^j > ^ -> 11 V <Ju.i_aJI <_j_kll »j_Ji_ill J\ jjJ=JL >x1 V Ll . SjjL^ 
Lajji^-aJI <J»I <ksJll oltljijjaJ > IjjJ Vj (jtSj^aVl ,jj_ikl ^Sj^^jll 
.uia.ljyi i£u» Lfjtj ^Lua^j Lfll » -%_■ luli ^fkxj Jjj <bL.t.jll jjSij (LLL*) 

i ■ *“ J-2> Cold blooded killer "j jL JsLi "> . K~ ~. S * - a 

Jilc. ,jka.jS» <_i <j* jxaSU >jalj<l - 


0*03““ Lx ^J j — «Vl Lflj ... Ij a ll (JjJLJS jLliVl 6 j_fl 4, 1 ,t. ^ . i ^ «j 

oLij_oa_JI L«Laj Jkj jj jLuiiVI S l 1 -> (jj ” : Susanne Langer j-ajV 

< 4— pV- S * II , _^jL* — iilj j k -. U I ^ k . _,K < U ..J a Lllj Iv.l j . -.1 1 

L>j jj^jj <jLjj ,>11 jl>^l ^1_JI , f V-xxVlj l >LS__aJI , jl_Ulj j « -r.l l 

al>_j <1 <tj ^jj_ill ^—11 (_> <j — kil t il ^ — a oJ_jj j — 4j , S_>jkJI 


rc-oll 5 -uljj 

w • ♦ 
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The Limbic System 


V fl "VJ I JlAj .4 i ^1 1 JX. Lilli J-Jja ^yC. Jj-lojjI I j-A j t ^ . a J I Jjl jJjj 

cUAji ,,t% J-A Laj jj <LJ1 « fl > I Cjl < A ftlxl jl V LkljX. <jU jJLAJJk V j Q A t J u^j-0 

. ^Jt I j o l a 11 


<uL£; oLLaJLuil LL^i >JI jLf-^JI ^ oljL^UI ^j 

^ "II jj * LiflJj < ik » - a oljLLc Jl a * "i I ill (jfc gaxi ^iJI <^u> 4 JI 

jjc, <_a*jL JjjSj JjB 4-ijLuujj LfrJ I 4J-Lj <-ijLaJI jx. L i. t J, I j ^jaLaJjVIj 

. i^jU I <ikitl 


^js ^ Ij 6 ^jLa1 I 6 jJl! I ^jlu\ LI t-vl l $ ilc. ( jlU\ ^iJ I — <u^LLUI SjJdl 
d «. a jLl | d SL\t | V-^ jj j . I A aJouJL I <j^a p jx*. C5“^ I e L a I J J-ii I 

oLIax jjc JjluJJ >Aj Amygdala VIja-a. aVI " ^ a i «* > Sjjill J£*i» tr L > *Ac. 
I fl *i,b <jjL^JI <LJjiil oLlj-iaJI Lo^L V) JLa > a a V 1 6j l LLua lj . *— flj-aJlj i 
i^jJLlI oLI^I jLi ^ oSj! I . ^AJdlj uijJJIj Sj^l ^J] 

. VIjxxaVI 41 a oLjl Ijl <^LLlua £XuaSj 1d$j lynx 0 .i^nlll 

(o) JLu> 



j4_=JI \ 0 1 Vij «_Jx m i n i mi ft <■-! - = * ■ 1 I Sjjiill j-fJaJJ « (Jj mi <H £-oll ^ ~k > ^i-uj 

. « 3 )) ^1 Vj i hind brain ^ALJI £ll L^i j*k*j >-^Vl 
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A < hypothalamus) ALJIj UjjJ^ . . . ...t^ 

(ACTH) A=^ I a ij-JiS j-* olli^dl ai* JjJj < oVL*_iiVI d,lodJ 

• jAA 1 A* SjjSilj anxiety Jlill l^ C L^,| ^ ^jjl 


* cA-A ( jUA 1 (> ^A altruism oljlL A ~.J I Ju jkJI ^Jl jcjl. L> dll*j 
oLjjiJI <jU ( J^lllj t_Ulll£ <jcLaIa.VI oljjirJI ) <Li5 oUL&LujL} 

C**- 3 *ixA i^U. ^1 iilUL, oilt ^1 oLsIja^JI jj^JIj 

. -UjjiJI ^=JI Ji ia.jjJ £il j^kL 

‘ °A J -^ lA ^-“^“*1 oSjj < _i a U L«JI oLI ^.i-JI .-. I ■‘sj l... ^y, j ,~.<j 

‘ oL^>?L 5-Jjlll oLjlj_j_^JI kL^jl : dial V(_l_«j . jj. _, Ull Jjjj S-^jalj 


A -4 cA-A 3 -^ Ad 'A u — • j^o—sl . L$1 — a L^lll — j| £ h>lj| ^ <_i_ijjJI ciljl j >-A I 

<=>?■ u K-“^ * > v j < A*?- A* i-tulaJI job j Olfactory cortex « dJ I S^iS 

oLk*ll ^ Gustatory JSVl jLHI Jic. ui AiVL ^oill JJI jl^JI 


. CiljiLaJI ^ <Aijl <5^lc iaJiljJlj ( _ >u iJI Jjj < 5^1*11 j , 4,...\~ 


-*-A* Sajj 5-il^i ^ai , ol_>dLdJI ^ la*. Sajj-i ^ s j^b 

UA^ 4 Ai <A AA ^ * Ja^A •!>?““ (^jVl <Lajlj jjfdu (jJc >iLS (^ill Sajj) 

tA -A A^-A ^ Sjjli Jill Sajj j] , antennae 6 j l«.r.~.- l 
. 5 jjIj1I ^ ^ \/\ . . J ^ . jl^L ytaS^A Ja* JjL*j 


O^J ‘ Jlj ja-A^Lj oA ydl— Mil dll* 

LujjLiUll 4 1 <L^li \j} I 


The Neocortex Sj^ull) 

ljullll J^lj 5ail^JI CiLilj^aJI ^ initiative ^IjljVIj ikx^JI j^LLo j<j^t: 

Jl f—2 Sak , jLu^y] LhjxXI ^IjdJI <> jJ£] jL> ^ . (*\ JsLi) <jkll 
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.Parietal . Frontal ^1 : ji jJLlia 

v L^_tVl pLait jl_£ . Occipital ^laJiJI _kJJIj , Temporal 

Ju> j^^k-l s IjaAj Jaii J^ali <akJ. I 4 jJiiJI i_»Uox .1 J| J^jli, I ~.j 

■ C“^ 6 _> J -- 4 I mr oVL^kil JLIa j] jVI I •.•.<! « , 2 .Al l 

*+ 


^ *» 

a) oLLuiil jt ^LkJLI jj j^ V 

L j « . .. I in Oilbjll u 2^ i jZlj , jc. wiJliJ uiiLtj L^ J£J 

' JUtVl folillj JaikiJI ^ Lf ^-yJl ^aill . SitLkll 

JaLklj , £l>Ilj <^.LuJlL ^Lua.VI (ji jaSLaOj* 

lt*J • *4x>M ^jJliill j_>-=>-flJ I ij j < <j j il l Jc < t l ~ik a oUuLui^.L > .^1 1 

■ ^IjAaJI ^Lj tjL^VI akl <1*^ jll oLuLu^VI 

jll* <4^=JI ^-iLk o^ill jl Sojjx. jla SaSL-JI S jSiJI 

d.UaV! inlj c£lj , i^L^I ^ IjJ k ^Jbj , J^i,-,...JI U.La-I L, 

LT® oLL^aVI LLa_a Ja J_L£. ( _ y^ i ^ . iULtoJI 6.1$-i S K ...I I JI ^ Ir 

: <A>* Vl H L 6 11 <> O* 11 Cf* 

o* (j. n i.i^iiLujL Ofjuo Ja Hans-Lukas Teubo jj_jj 

ki>^ yL-all V la*. 6JJ.UUI oLL^VI jl Jj . JjiuJI ^ <J jju'G V l a; lA| 
j] LA.) ^ . SjaJil aJu ja .kii L^Uj ilj^Vl fjijl Jc. <n jA s L.U 
u^JI > C& fJ • ^ ijj^l joj LLS^VL <Silt <1 ^_j ~ AH 

jia*iLi tsj^j ■ <^aJI ^ Jjj J^jS ^ j| jLui^J 

o^il Cy^ l&Aj . iuLuiVI iaUill ol^ ^1 a3 J^jj 

■ ue-ai Jc ubM <^ ^ SjLmslsJI JI 


^ L-U«] ;UI ^ Jliill ^^iJI ^1 j* oUjiai J^kl 

^Ij ^1 .^a-^JI ^1 ^1 J^Li i^JI ol jS>U Lai . ^1^11 S^kj^ 

^liSJI ^1 oLL^Ij. aaA j^^lj 

• JL?-» j-s oLaU. Salt l^ ~ir 
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« s\ ij) t 4 tt | ^ Lq ijJjlX L <Li- jj) a s \ 1 1 p Laji xX I j I J i Jn-iJijj j 

(j I 4 t.i.^-xl I Ij— Lai I • ^L 5 lI i — S-i L Li^ | f^yrv.^l I I JJb cJ l..*^al I 

oLaKl 1 ^ 4 a a ^j-lc UfcUai jjLS ^.v.r. v j <J 5 j)in>i.LI pi * 1^1 1 ^Jc I^jI — s L i A — 


0-° * JJ E » La L J±±*Z I Sj-Lliii I ^ S^JJJ 

^c_I I p Li Lu<a I til L_A Li < <4_> I 1 t< ~ n v_ijk liaj ^ Lij V Ij p 1 K t 1 <Ls^JLaq <_> l_l£J I ^ 6* I 

pLjSLa Jajj j . J-a-aJI <3* 4 -\>* ^a £ ij^l ^4-flJ 6 jJaII Jjlj-ii 1 $ \t . gjuu 

jlaii ,^-u^JI o^iJ! oLL-al LL^. a ^.1 ^ gli a 5 j . jdl <> <UlL-o jLLl^ 

i> J>H> • t>° vjLiVl a^j Sj^iJI 

La Loj 6 I jj I I jJLa 1 ^ \ c. ^-ji->-i ^cJl i ^j«o ^j-ojV i „ u LaJ i <j LuoV I l ^ic. v >j L.-rk. il I 

^jljjLfl 1 ir. ^jjliA jjlujV I i__u Ld I ^JB iiL^VI Lai < jOHULi 1 1 V ^1 ^ LajuuV I 

. fell I Jt 5 j£IjII 


<Lil ^ 11 j < i, 11 L Ji* jj La~i-fl 1 a ajdtAA < <,..,l rLl I 6 ^ t m $1 1 v-^fljUqj ^_A I Juj. rv ft M ^ 

<j j I J_aJ 1 j <_i_c J l-jucsJ I ^jjcx j a { I Jjjl-A iJ I pi iLgjJ! & j-A ^^IIqjla . pi i <ALjJ1j 
LolS> < ^ClaO J^illi ,<_1 aJLI 6 J-cLjcJ I Lajlj AaHaI V iljJLlJl jj f ‘ 

Jji i n «Karl von Frisch : <£J^ * a A ^l olj-Ji-aJl jJL t ^A.i1 

^_Aj < pLaK j <Ji j U i ft <jlL pl£j^ > La jjljj f IjJLt! ^ IjjI a L^j I i yc. pLa^lsJU 
I ^Jb^aj pl^IiA jUL^JI JULVI L^juijLaji ^ai I <iJII Lai .LLiil 6 <L»J 

. < \A> 1 1 6 j^L*l I pLjUoj 


< ^ g ^ Lt I jl^aJI ^_fi ^J_a Lxj jkuJ ( 4jyyLa^l 1 » uU^J I p La^JjtX I In at /> pjl^ I 

^j| 4-iLaJtJ f AtigJ 4 «aL\t I ^ lllll J^a j . < iabJt 1 6^-fctuflJ 1 JjaLu L^-Lc lj i ^ LaL=w ^jli 
long term memory ^all ajuju a^IjJIj shortterm memory ^all a a^IoII 

. £il <, i Lv ^JoLua 
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AjuuIaJI 


o' ‘ irJ^l lx* ^ jdl uXjL%J £j_ 4I ^ m SHI I j_* ^ 

^^iJI J>LJLj . ^jjL Jki ....~ ^LUI .j ...;-ll j] ^ i,. J . .o, 
(_UL»JL jjCu jl (>s «uV LpSij ^ ijj-^'tl. >|_*i ^lU 

oUl^JI jLi dlj j*. s^Lc. . ^jJJI ^tLilL, "j" ^SJJ; 

4jXill jjljJ oK*Aj ~ < ^ , ^V >1I oLl^aJI ^JijVl Jj - jLuJVI Ja (jjjVl 

o'l jj+> xli dlj . JjiljJI Sjx5il a.i4 <> JJL ^ , ^Uil l 

Ulijj aS j] jl U ~.<: fl , i -.sA* U il l x., 

xi iOl.Ui Altruistic <,^iJlj lj>xLi-o ob < J»U>II <> Lj,^ ^ 

j>J=JIj < will oLSlja^JI o- ^1 jL$_aJ! oSjj 

Jj-^b^bo 1 ' * . 1 ^ £* U «■ -■, ! i :u 4 -lAJLI 5 wIlIII -a l^-A. ,_^, xh , hi , 


>j-x 7, fi ll ^jAjU < LLl a| 


Xj>a-ill (jJ-4 < ijj_AJt < tii Jail La (J ^ LSj£* ^x-LuJUj u - j SUM Ijl 

^ ^ylLUl olU-JjVI <A i .t.-C lj 

(ji xLLVj . jjjLuuV! (JjluJI LijjiLjjI LjLa. Jlaj JSLULI J^. <Li ^Ij <i^*Jtl 

. <sjAJ\ 4^JI ol>dl ^41 Ji*3 j^b U^^LlIj jJJIj oL^L^ll jl 

cUoLiull l$-L.jj humanities oUL-:l <_J£ JU*l^,l U^i, li^ JJ, 

o l 'J ^b <j-*_coJI jc. <_u Lfcaj l Jii V ci L iA L jJLi < «■..■<. 1 Ux jjLVI j-* -I I J_jj 

. jLuiVI jt iuL-il J2 V jj <LiIlj 
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jLm j y) 

Then wilt thou not be loth 

To leave this Paradise, but shalt possess 

A Paradise within thee, happier far ... 

They hand in hand with wandering steps and slow 
Through Eden took their solitary way 
John Milton - Paradise Lost 

<LiS ^Li surface area ^JLuJI ^ ^ iijUJLL 

is* JaU. ^Uijl Cy* ^ L -u ij^ ll ^ILa : \jA. 

^ SjlxJIS 1 j a J oj Lfl pl^fll 3-ojULo jV 

^ { 11a . Lf-^ JajJLuJ] j-iiL ^a 

V ^ 1 ^ J <jl UlM ^ ° '—^1 iiLiuJ. Jal. S .i. n j . ^LaljualLS »j>« - 

^ jl <aLxj t-iL-aj ai <jU I Li . <* L t , .. t ilj Jj VI ^j| ^L» 

jii La <> . Jl <^ilL la*. Li^ Ji , Lai 

<j-« JULUVI Ikl ^Li < SaLL &L^VI Jr jLa^Vl ^ Laja-a. 
pLUj^U <a^-o jj^aLc a^.jj ojL^ LAjI La ^aj . ^LLi ,jj5L ai ^_>ll ^1 x j ^ 
jL-aj| 6^ij iilj iiL^j L^J oLijiLA Sjaill v L-il£V 

J£ , ^>^111 i^aUJJ ^la f+Juj aJI J-u Jjiljjj binocular 
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* l£j ^Li llA ^ J < < j-sJI I 6 j <ticl I Luo j i jc^oJ] l^u O I J I 6d-A <j-° 

.j^juuli (3-^ Ljld=kl 1 d < T iLc. l J ^ Lf-*-® 1 11 j V ^ 

oLi t^lL j^^iJIj 3^11 J* <iuJi ^11 ol>UI ^Lt Jl ULL-il ^ *> ^ 

JULVl " 2 x a^ ' Jji Vi . jUwJ^Vl [& Jlj LlUbJI ^1 tide oi ^ oLUil J>* 

(jljjiajL ^_LiJJ I IIaLx Jd-i Vl S J ^k i V it I ^^Jel O-* Jo^i-txJI {jA c-fij^JI 

Leonardo da Vinci a itm \ lj jjjlljJ S b=k ^dll o!jjLkJL jjj-Jlil La L 1 a 1 j 

j ^ 

t »lh ^J| jLLLxLl ^^ie Konstantin Tsiolkovskii ^ ^LULl^j-^ jl 

S* <A t Jftl I ^ LjV I 

JjfLlj < 4 a Sjjuiii ^lla^JI joej <J * 1 joe t oLjJ^H 

S Sj itiflll 6j^J ^ * 1^ 11 jj-^ 1 cr® c^° 


^ I ^cJll }Loj . ^akLajaJ i olj^ &'V I jbl^L 4 -Li-a-u V I &d-A Jje uuaj ^1 nil 

^CLo ^j_o ul V 6dA CjLlj J-aI lj < i m j j 1 3 I I O L-ujV I die *< -% ft^ JI 

a. i ,. I 4 i If J^JLLaj La l * Q I iXaj ULfl 4 a -v. a_^sJ I I J rk ~\,t u Lfl I A 3 < ^ id) Laj-u V I ^Je 

. jdi ^ LS Lli» L^Lajj < Lla^epLulj LjIj^i die "jlJI ^ui 


4 a ^ ^ itLiu-o JjLu j <ti Jl jld_2ki c^a p o~*\3 Lh 5 Jj 1 1>, ~^ JL u 

dla <11 4>il L^lj ■ kt* o5 J ^ ^ paleontology jbLkVl cbi*J 

australopathecus gracile jJ i u M< ^J I <1^« u ,ii rt - ^ 

j_i-<aljLil ^jll ^ a * tJ I ^j-o 3 -i^ I I ~ ^k 0 * * LLf £ 7 * Of -6 * 1 ^ lT^ J J 4 “J 

, > a ^jjLAjJail j-LjuJ 1 JU j_bbkV I p Loie ^ 11 -fl 1 dJb Lla ^ * * (d^L - ^ 

♦ rJ«l (3^“ 


4 a h ^ A -y^ L a^i 1 ^ k 4 dS ^yle jUitJ oL-jl^J I ^J - 0 v — '£-*$ 

^JLil <ule j-LLl (^dll j-A LAd^ki I jlkxiV ! ^ya jy&} j-^l ^ d ^ L jv^=J I 

Homo habilis ^K^U^^a ^1 L.S.B. Leaky : {J l^i\/ iS j j l .- ^ lV! 

<ld1 j—^k^lj < ^ ^ V • • (jj-* C^° ^ — J-°—*-IJ able = Habilis ] 

. oljdVI ^l * ^j ^ u‘ J^ 
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owSJI ^ UjL^I jL, jJi , " _J| ( _ >u ix <> jlu»Vl >, ifi^j 

'-£*-‘ < e ” c^AhJ JI J^«VI - jka^a. , LLl Jj ...II 

(jjj 4^a. oLiillxl Aajj . < ^ j ■% I I ^LUI <_.LjJL jj-olj jlSj < jjVI jjL^VI 
J^ij V>J» .A^l ( v J^i ) robust <£^111 : u ..<_. i ;_.. J H l^i^Vl 

s_,jJL ji-o-ii o^j ob-M ,>J= aj-c-Llu: jLlx.L 3-j.^u ^LSj , 

• Of^ 1 l> 6±J^> (£±* tyk. Llili: ^ < />- > ii-J I ^ jij , 4 -v.A lj 

J£] c] Clluil oil£ J-Ls gracile 0 -<_. *:_. ^11 L,] 

<^Jj , <aou.I a* jojj L£ JAjIj j,L$j • cljl^Alll uiU ^Jl I -A. 1 

O k I JJ -V 1 1 jiLlic. ( j_aj j- x .. -J I ^ Ciljj] <-C.ll^=u Jajjjj ,jLSj i jk-V I £jill ^ ^dl] 

. <AkU oljji ^1 a^n ^ jjjj jljll alo oil£ jl , L^U^ij 

(^1 lie. 4^1 6XA ^Jlj; gracile Jo^l £jill ^ ^-Jl jj.1 4 ^j 

• 4c.ll^» SjjUL Sj-aLLJI 6jjh klijj jjl ^jtukJI ^y, j , robust 


J^-l ubf^- J-$-k < t£>»H O ^t I jljmV I 4_ti ^Ul 4 ...a', Ciijll ^ 

r^ 11 ■>£' ,i4 (jL^i Osl Homo habilis a-J^bi j^l 

cuL£ j* . , ... >1 1 Ojj tJl j^.1 ujlJ <■■.« ■«'» u^b ‘ o ^j * j ,‘ jJ I ^ ^il ^ij 

* ^ IjI^SU <JjLa-a 


: ciLj^llL 4 _vjL J[^u , 4j5jjiVl LLfiLJI ^ I> iLa j_«_^JI jUa 

j-fkj < ^jLuajVI 11 a >fk ib-f-uJI a 1 a jj-ij . jillliilj 4_iuijJLiJU .-.I'.l j . aJ I ^ 

. laid 4l I _^ljLa Cu-'.-kll jjUataJI 


a^*iiAjl Jjli-I 4 ] (jlS 1| < 4-a rv a-^l l Jitl ^ I Jjij j j hi ^jiijIjiLa j-o_j^JI 



^ , t l * l " l, -“ 6*' *> t5-^l ^ < CSj'-AVb ^ 4 _. ^ 1 1 

JXJ4II ^L-uj IlLU till •jj-* • ft <2iLc- ^ Jj U jju Laji 

. 4l_aLs ^5 Jail liSLi < 4jjail J4A.1 ^ 4il^ ^^4 ^^La 

C#^ ■ l. t_i . i , « I ji^Vl oljJ^I (J41 4-C J-a-% n ■ I..I * Jkjjjjj 

J^J ,^511 Pleistocene Lill ai ^^luLh j_a^JI 


Jj^ 1 - 1 ftA-* u 1 ^ < ^J4^* 1 ^* o^V* 0^—e 0> 
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obixU Jfi <iU . u^iJI _^L a5 u^ 

‘ o-^La >**JI ^ Mji jJIji^ujVl ^Ic. oij . J^SU Ijjx. <jl£ Luhj~J J\ 

‘ ^ <> u K all • o^l t>J • ^ail c*il£ ji^Vl Juljj 

(£>*]• u^ jnj ^l^.Vlj jykdl S jjJL ^ ^all o-J^La y^JI -J\ 

^ all J^ll ^ Ij^usLu ai , jykill <1^ <1^ 

• L^J l^uoljUft £-LjuoI i Ju Lc. 


ju-:yi ^ "? j^JaU ^ ju^yi ^ijii j,i ^is 
oL-S <ijj— t> C e» , u t£J-» . Homo erectus unJ ~ <j_J j ~j * jJt ..«•.. » ~l l 


J J* “J U^l> < f !-*■ 05^* 1 <_>“>i£jjj j-aj-ftl j-aLai j) 

<i«l^ * " ? ‘ ? ^Le, a^j < 1 .»■.>< i » «->~il .l ^ Richard Leakey ^<.t 


ojLS LIj . <!*.« H>^-° v La 

<1)1 Ji9 « *** O - ®"* • kULu <L»ju 

Oi L** * jkL (j^jio 


<^1^ U^k ^ j-W 

a^-a_o jr aL^lII 

L>® ^ jkJI Ij^ jAIa J jS 

. < 2^*j LjS L* jjjSu ^ail '"'Prometheus 


^jX-^ <^i U c-ajj <=»lja5>U J^JI j) jUJLl <> <d*J 

..Li^l JaaSJI ala^i a^l <j1 ja^y < <iIL cy-iHl l*jli 

-Lilja^. LjJL^Ij l 4 a t ll^<iyl.< # jLSt>«.l3a— .-.Ij.Vl j i . 1 

6- <-*>*11 Lfcfi Jilin jU^.Vl <> oljaVl itLLua ^.,kU ^ujla-a JLu olLS <G| 
SaLxo > L u . Al l ^HJI Ijjb ji ^J] oal 

< "“'®’. 1 £„>HI ai ^uJjjLa jl_S Ijj 

uji <-*— 1 Jl ( * ) Jja^l ^ (Sj^J « j y l I^LmV I 1^ ...r 

X>^b o-^L* yAy4JI jAxiJI ^4 Sa^lj ^Ll J\ f 


C-AvuV oijVi Jj'U-Jl^jlillcJii 4al JU, liji) Lj^i (,) 

' ' f-Ji tA^J^ UojS JSL, Jit Jia. ^iu 
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v> Jit'* 1 ' ^AJi ,*^1 j) jL^VIj J .. j x. j l 

<** ijjL * ^ * r^ 11 Oju Jl £11 jAj <e— i > ^ ^ V il.^1 


J*_Li L*-J ■—“ J— i £ll jj ;_u^ oIj-lA ^ . f , : . -il l j_^ij ,ui 

. Extrasomatic >-.^1 1 rjl±. ciUjJ*IL 

( 1 ) 


CiltOil kKD CQLL 4 TEltL I( LA T t v [ 1 


•— 

EkriUi 

V"} — r 

IfnikW 

Italfl, Bdxfjr In 

*■*■ V<M« 

CnntMi 

f 

f 

1TJ! Pi+ia^KnJpm 

and Zinja/' ! kraptu ) 


S^JJO « 

14 tn 

fll 

(£5-130 lb* j 

“ fiO 

frlv- rif il HttOlerr nlti 

Lij?i-;ii mu, prttial.r.- r*-kl «g- 
«AMU, 1 ^•pn-foc : h- bifw-, 4 . a* frrdv*^ 
Ei'iih Hibnar Ku *pv^- 4 «ed kwJ. 


AmJX raitr^ r iWl M-i 
if We»»J i |racik 
b ■ rt r*k>p*T^HiTii« 1 


430-fjoo ee 

Mtln 

fsV> 

i^ip kf 
( 4 S-*H **-! 


SHwup db»nc: and imsrtTT . 

pi*-bki*e mimir am, imp^ rtly l*p E. 

' 1 idu tit phc Ji’ Bipih rrvii V-r^-sb 
hulxlir ■"Ititw ,nrj boTvr tnnil*. 


HcrtvJWJrfb 

3 ^" 

jtfl-Sm « 

1.M4 In 

U'W> 

— 6a 

ilfifh fixrtnd LV£ ■ lii r :niBuiwf 
r.XT.f. ;i"tri 7 hmrdil V^-WHUh habiUt. 
■nolv 3«nbat>Mf '-WNj . tn j 

1 





la in 

~ 1 

ink 


!**>■ 

7 *fjrz 1 r}ti tx ~ 

4*»-Sa rg 
f lOo-ifio !W 1 

H;jti frTTThfv DHtn^ iumHU't 

CttopWirh fe^Jil V*riediubrt*t 

VkW | !W look, 
i*f. 

Ha*ms 


Q.n x.y . 

ujMiwce i.+xm 1. 4S 

(4*1 -fcVi } 

40-3170 If 
f 1 CXWJ .1 Jh? i 

^wWtiA fi-firHti- niii| llWHr 

CW, !HrK kpxb 4 C 5 n^oJ ! iU>i 

Vitale, m-M. cb(nlir 4 [Jft Irrmi.. 

hutilr^r tooh 


mjf. ir fnujffii yeatt, tc - mb* central*™, m - - fafefMnu 


11 u 1 ‘^j *j J t £ Ijpi jAi 1 1 ^^jLi 


A 1 u““N Jh> j-^ --it jj ^ <_.i , <j : 

JjZ, li . Ua^JI Ji , jL^yj <tL*il JLiVI A. 5^ 

*■ * -n 

> i^AL ji ± 0 ^ jSJj , L f ^. , y L_ ^iaaji ji Jj^i 

. oljjVl ^ALua -lJI l^ji ^^1^1)1 tijlja.5 


• f-^W 1 ^ ji < A>n J I ^ - JL43 I v .^I- 

Sir Wilfred J ^i/j : ^O^jJI gj^BH jli*J j^y 

^ Sj ^ °'^ J i * jj jli ^AJI Le Gros Clark 

< 5 _>jjSJI ^ujs JI c j jLiJa'yi : ,y j : -y I ■ -ii ■ ,.i f . ., 
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J LfJjxS Vj ^ ^jl o l ^ j jja olj^-illl 6 iA J\ ja-xjj 

He ^AjHI LJic <jLi < SjVjII Hl ^) *li&j ^1 Jc 5 jjUl ^ <> 

j j-^ - IU I .(£jlJI oH jj-*)l H* J,Lxl-flJI ^jA j-i£ ] ijJ^A Cj\ i ~\ a ll 

j -vll oljJ Cj L$— oV I jjLfl : I p 1 flliV I Jax. *l5j^Jo olj-H-JI 6 wi-^i 

fjj* ^-xlalLi JLflJoVI pVj-a 1 j d * j ^-Aj JLilal SjVj L* 0 n 1 j ^ 

I £ Ij «/■>! I ^5 J i .A^ail <kLJ I yj I ft j ^j-a-fl . I £tl 1 (jJJ.3 j*-#"* ^ ,>* 1 Lf^ l 5 3 ^ ^ ^ 

. ^jf£l £-a ilVI J^ajl 4 Ul fc ll <c. l V i /> J < 1 I a \ V J)-a-o 


^Jb_j . <t< ill ^^ulaJI Jj fl * J 4— i-^Li. ^-A < La ^-lc < SjVjII ^V1 <jj 

t a* JJ J ,y*l *1 1 HI ill ^^ulaJI Ji ,ji f 4 A-% ., A .^1 1 J l & 1 1 J-O-il I fjC. gljj 


xo-il I ^aJ Lc. t a . JJJj I JLa^. Laj^jjuu a ii I I 1 a \S . i m ij > La I ^-fl ( ^ n~\ . "\ . 

jLaJbV) 11 a" Ju inti a j Jail l ju 1 C. Judson Herre Hj^a JLjHVI 

^.UaC ^LaALll j*Xc JHajj < ^jLill jiJe. aIj-j J - 4 J-*-^ ^ 

. a 11 < 8> . i wl 1 jj L J I I J^j IjljJLAjuil 6jV^1I J*if 4 a^aaJI 

ss j . >*1 j a>Vl cr^ c-«Luul^V <ulklll gjLuJI j-aJ j-a ojil 

diL^j . ^LflJdl o>U ^-=^1 JhIUI ^L^VI 

JI!»jOjLij ^LuujI Ha O-iI 1 j-a C#l jJlj J^l jHaj I ^ 4 ^jll CjVLflJHl 


. £jjl\ oaj daxjil plii^J <JjL^o Jlaj L jjfej < Neanderthal man 


o * - 1 * ^ ] Eocene ^juujjyi j.«.^a.c. ^ < <Hu Jj^la 

jtlajLu J j U^ aV I 4 ,i m i t^l I oL I j i Ckl I j-,* TuV> CuL$ [ I ” ^ ^ii ^jjalo 

Tetorius JLlII I JHa 4 \ jl m . C *j } I oLIj a... ^ il axa ^ A * . J 

/^^La 6 jAc ^Lu Haj cT^UJ Ji Sl i>ill ^ J-alll Jla 1 ^ JJL>f 

j^uaX, jjLlujVI j^a L 4 jLlau ^-a <J jj flJtra (Jjl 4l*-u 

Proconsul J[^_uij^j_>_JI j_4 [ - <- w.» o>j-Lo To - \ • ^» J Miocene 

AlaSi jjjI ^ j-uo; . Dryopithecus ^^uSjiujjl jj jl 

d tA. t 1 Convolutions . 010 X1"!! Jj*\l J . d %|j I~v 1 . U I 4 m~> a A Oj t jla-kliVI 
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IjoXju£> jt_LI • SjjSlI (jAj jLulYI (^® ^jYl 6 J^x^Xi difc jj -0 J } ij^l Cul^ 

. (jOuuuil f^ya £>uY- c << t At JJU A n^o'vll A'v.rx ^A jl^-ftjl Jjl t IjLa. 


Prefrontal iobotomies < % g ,^1 I ^ a ol ^ a ^.ill ^1 -v *t»Vl v-L-ojj 

♦ <Li J l^ib Y {^ oijJLi ^l,i,u,'\V I ^j-Aj < ^ Li ni l <4 » Lu. ra »j Afl ^ > Lj 

lift <ja dUj_^ <Laj^) ~x a i j-aJI ^j-a <-ajj, "v X I i .< *v Ij^l 1 <jl J a I ^jaj 

I n \ fl < Jjl *«iWI Lg-J ^!aa,*U 1 SjljYI J ^lu^YI I JLA '. ^ Lua '"x Y 1 

• Ui J*** ^ 


^laa-LufiklA jLuaJ^U <-^.^lj w .i fill ^l^aJI jjJeuj iiliJill J— aj <jl£ 

< Sjj v J1 6 jjJftl 1 j J 1 i nfiY I j ^ J * 1 1 ^Jc 4—ul j^ ll IjUjJ— A Ojlj l <1 A < A-\\a ill \\a 

^Jc. LjjJ-2 A i ±^\\ I q! t ■’s. uljLuij ^Jcj oijjVl Vw'x ^Jc. LujJ. i a 1 ,iA.i| Ojlj) 

Sherwood Washburn L^j1jjju$jYI jJlc J^jL . SLsJI 

^j-aj < djjVl jJ.. ^ Jni £-a j la j_jl t_u_iY I ^yA *GL_j <„ ft . i a> L— a i— > 1 f I (jl » 

IaIIS" , "L liliS" <> g^U "liijjgr a? j>.* > 1 c?pVl 

« i • * tf'- * 
. « Uljjjkj 


ti ji » 


i^lL "IS 


- * I 


^ * * iUI | p LiliV i 4 ilnr J^a Ija^ le^a* I ititl I I ^Lijj I J (jAaj JulLjuj 

5_l=JL 1 6 Motor cortex ^Jl ” S jjuuaIT j-aL ^Jc. jaIc. 1 a5 

4l±j& J\ <£k^aJl^j ^ & Jiti) 4_i_fl^2hA ^aa^JI Sjdill ^jl I 

. 4 . .. . 4 _»^_JUa_J t J^joj <— ft-j, A oLjA^Ll <jUJI plaljOA ^A JLl^JI ji- ll 

L^JLlj J Lab 0 _i^JojlxiJ I ^ < j^ul I ^ < <Lc^ L aoX Ij < jX J-Si i t 1 4 it i tl | o 1 . L»^l I 

^ja ^joj^IX LjuJ-C Luj I CilSju^ll J < Xu-^JI oljJ-5 i jA J^jit Lua^juex^. 

4 jx^jjl I (j *t > ft A I QiAfl ji Cul^ nil 
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(A ) JU. 



• f I <LaJ 

* >®>A , J*>* : Qy»JI ^1 jLm-JI 

‘ uufc*-*!-* — ju^ ^i.i-t.1 Lujj^o^a « jljjLj 


jiiinlui jrtllLLyj4 iti 


0^ • OjL*-^ oljl^-AjaJI A I »s> jj ^Luu j~i fill obi I j^aJ l <^j(JLq OO-aIx.1 

- X > ] Pliocene ^jJJI ^ tfL^l ^ ^L-iVI <^i ^jll k^Jl 
'*>*•• ~ Y 0- ] Pleistocene ji [ ^jill - \ . 

^ L_^Jf vJ^I cwL £ 1$ — o-Al J— *J < <_u-u jlall oLI j__l^JL I* *1* [ ^jlJU — <1 c*j 

4 a A. ■ All 
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j 1 ^ ^ 1 o i j. LiJj 1 ! L i I o i j_ljJ ' 


^ ^ 1 ftit ilt JjL-ujV 3 Jj-^j 


Bering 





olil jj -J l Jj-il < »\iA ol jlof dllli cul£ < ■ ..j~ . .■ JJI jj_o c. Strait 

<e>j <-iJ ^Jj iJLa-xll 6 j-A (Ji-Q p lj| £ LLxj^ t <JLAjj-o ._«(- A iaj fl mil ^Jl IflJLflJj 

•JsVl^ 

Ci L l j I *vl I ,J_ufl oL (jasJ I (jja O lj L J*V I <jlI ^ Ijjil ^j-cuu U1 L CjLlXu 

oLLL Lfl-C j} < A ^ ^ I n. l jjfl 4 a ^ 11 CjLuLJf (3^° i-AjJJtJ <UxijIid I Cj Lj Lfl < <> III Uji 1 

i ^Ai^jSLia 1 ni^"i I LJ ^Jjuu jSj . p Lyuj^ji I vJj < s>~\ Q?k> lfl*t iflj jl Lfl*i if. I 4> 

, 1 ^ a , nfl t <J^ju*aV I <J p LiajV Li ^jduol I Lj-Lui I Lfl ^ < tlJ UL I 6 O^ 1 ^ ^ ^ I 

(jAxl f U > < u ) ^-i| LfljlSkj 4l uu^a < aAa.i IflLflIjLua O lj I JjJjlI I U tj 

Cf^* CS,>A^ ^ < _»->*■ II j^-o^l Jfll {^JlS • ol 

• I ^ ±l \ lj i Li L.J.iir. 'V-^.J I ^ Lfl 


i-^UU -1 


t ^ a u \ 1 i * J > i vsl I JoLuu^( I \ § ^ Lieu (.It i^ LuiV ) 4 jlJ {J~a 

J^SLlJ . ^jULjiLl d) 1^) LiV I ^2x3 1 Al*L t.U. i ^j-i.111 J A-kl I JjLflii ^L_a ^_La f 
. jjl^LlIL ofjLuuL iJ-L£ *LiLa ^J-o ^Jc Ji J-5 SjljjJo ^Jc. ^j.\x\ Jfl f I jl i/"> \ tl ^_L2^ 

^Lll icj-juJIj Lfl l fli i j ^ aj L)L$ I oV I *% ^ O^ij '^*3 ^ ^ ^ * ^Lc, dllj 3^ 

^uc, SjLuiVI oLSj_ew ^j| J_5j . 6 Jj e\ dul^k Lflu JS*t n ^j I ^jSLaJU ^yx> 

. J^^JI La ^. u - aw jl Juil I jl j?J\ J a x \ I JljLuxul <1L^. <lSLa-a 

LfllLjljj L5 ^_lJ I I <l*J Lfl-j l^o qJa. La cjIjLujVI l ^ jj *■•*** L i L^-LL^ 

J-a-jul jl ?Lr LJI u>ua ^1 ) onomatopoeic oji^ll SL^L^a 5-ii JL^aLLojL 

^JLjlII djLil 3^ ^-flj fLft ^jLa ^Lfl-LVI Lfl >.a_i.L i «, »^L^J I & ; <1 a 1 \ ^j\ ^jil 

La La ^JjJI * Oj *-^>l L ^xfl-iLfl-al JLLlaVi l A ■ ^ * Luj-SU 

. ^11 Jfs i tn SjLc.1 ^1 ILa ^ jlll COUgh - 4js£1\ ] 

lj-»L£ LjjJ ik. ^j\ ^ Jj * 1 1 1 i. 4 i. t^Ll 4 . \ a La J ( LL_i_JI J_^a *- jj, -* *> Jj 

Ju-ueJi LljLaLll <LiJ ^, t ii m n 6 jaa^J I oLI^-iaJI duo <jl i < Ail uLjAj 3^^? * J; * ^ * ‘ ^ 
^LiaJJ 4\l\ a"t oLuuljj j-o La ^jl ojSLs ^£. jl^iVl jllj ^(stalking) 

4jt_a L*. j^a Ralph L. Holloway *- a! ^ ■ ^SL^-aVI Ll^^^jj^aaVI Lc Lfl_i ^ Li 
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In , am Jl JjLaj I JaLLil <^a ^JL*JI Ha £i *. s> . Lxo^ljS 

Lof-a 6jt jus.) ^ £ll ^ Broca 1 £$^j <ikla j) jVxxa j-aj <^II J$uZ Jc. 

^JX> <-j uh a A ^j-0 J . i - 5 kl jl-0 (J 'nlj * La ^ ^ I — a — ^ t-A J.,a »j J-£$ t 

. 4,uflJ 0S5II ifljjJUj oljjVlj <iill ijlj . 0 /*“ *^ 


: J^ljuJI * fl W I ol^-JLx, ! c-Uj-i t>aj ji* ^.^ .-J I £^1^ O-^L^. 

^ ^ jl£ . Cro-magnon oj-nL* -jj^J Neanderthal JlSjoiLaill f-Aj 

_|S"« * , _>*^a jH a ul * u <LLa l^a- rw j La a (J?! a N 0 * • 

> l^J Luiul Uiij JlijoiLnll J^^a U-J LUI L^^JU^VI ,LJc ^Icl 
f jLa S ^Ull *V>a ^ : <J1^I fJj^VI aIa jj^.j o^lj < u>^L^ -jj^ll 

^laSl <i*L u 1 ^ < Cx&L* ~ JU^ q - 

Ijijli jj jkli ^jicl ^ >* n J Tu “ ' * * c^ 1 <J& 

low brow 6jJ-*^Jfl <£-J^ ' UdJ" 1 ^ Ljlj-aJ ^>a 9 1^3 J&) 

t^/^LjlLaiil Jjb : Jjl n i. "J I Llaj , c. i i. r? JJ j».LoVI ^ f fl * • *> ' 0 > 

oUipl! uLa ^ tlXjjij i*jilll LSjjI lHa^L« Jaj S L*. <aJH-* iilAJ Sjji 

S * L£ jV i Ln-aj-aC p Ln I ^ j in A. t ^-Ic. 


t> ^u^La LuJn ^jVl ^ ^J4 jJ CU , lUi^a ^^a ^ 

J^a 6 j * aVl jxLV I u& (jg\ < i j/t « <« II — 0 (J-° O lj..*. t <.. C * A , > ^ yl — a . jj i ^jjdluuJI 

Llalj^ JllA jl Jj-n S llA jit IjU . <1^11 <> 

^1 J^ljjJI La 0SJ5 . 1 ^ lljOA VI ^ii 3 jj LJaI! oLl^i^il 

: J^aljC, <XJjl Ij^J 61 a CijAjj 

■ f^=JI l«^ (> fJ “ ^ 


. ^uxaJI ^ylj <Juu*nll 6 ifi n-a Jj5 ^ |J 


- \ 


Frontal lobe jx£> : J 1 ^) ol^>M 6^ ^a ^ijii V 

. ( Temporal lobe o^J 
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Jjjq I JJ — *J I I J-Aj il I 6JJb <L» £c-o Jj-j ft Jj-a j — i 

J ■ * J J_C jljjl Jjl iutV I £— o jjjiaj £-0 <j| ^In. Jjj La dlliAj^ d> Lt j-i iA Jtl I 


Cf* t£ J >* * Cil^^uiS <i>l-a 1 J V J N J*!>-*ll £*J*yj 

< LljuuLluI ^LaLc. Jaj^juuil 6 jib ja j jl aIa! jVI uJUall jjA <j| 111 jduj . 

$ 

. 1 Afl A IjjJ CUaI ji 1$ JjJ jJ_U jjSJj 
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J *s\a M 


jJLc juj_>JLII 

The Abstractions of Beasts 


I demand of you, and of the whole world, that you show me a generic char- 
acter ... by which to distinguish between Man and Ape. I myself most assuredly 
know of none. I wish somebody would indicate one to me. But, if i had called 
man an ape, or vice versa, I would have fallen under the ban of all the eccle- 
siastics. It may be that as a naturalist. I ought to have done so. 

Carl Linnaeus - The Founder of Taxonomy, 1788“ 


^ 1^1 1 /jx ** * John Lock a] I a * a ^ * V o L I 
!aj Bishop Berkley uouV I 

/j I faTisx I i O Li I f j viVil J a.x~\ j.,iU V O Lj I J 1^.1 1 I <J C*J 

o L I j} I J I ax. ^ja <1 jjH I 6 afi LLsj . J La^l I <j-o <a 1 «J llJb ^j\ Jj-fl I 

i_ll <lx a.u j jju V — < x-i-flal i d^JhllsLA i ,v\j| . vs j ^ q ~t 1 1^ 

<^.ja a^-a^o a j^JL I J I j l, ajLc. I : ^Jb Lub l ^ i ^ (j • *La l) L^ jll 

S {j LlujV I 1 jSa ^j$Jj Laj^A-i j^SLi I Cj Li I^JLaJj S I ixjj 

I \ i ujj la] Lu£J$ < *L£aJI ^ ^ If- cm *> J o Lj 1^-ixJ I ^jl sjlXjCi 

Francois Truffaut Ij^l jk ^LVuJl ^ J*i L£ LLju oLlj^U&a 

pl^aJI ^x * J I cr^~ * J I twjLix Lij| 1 I LSI I <t ^ I *o 

Michel Eyquem Montaigne ^Uj^o ( ^u ^Ail uij^uxLill JjJL . *l£all i_»Lxj 
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La*jLi jj * ^ *» * ■j l ***■ ■ ■ J I i <■»*! V I ^jll (j| : olib a . *v1 1j JI—lpuVI 

• f-4^ o^ 11 tPi ^ <>■ 


<xuljj J^Li Ls , 1 1 a-luJ I plSk jJjlu I oLISaJI j y*S l I £— i-L=J Li dllA 

J ■ -«lj JjjjJl — <_iLiII * J I d " ‘^‘ * * A I — $ — 1 — fi Loj — 6J J-Lll J j 1 4 4 1 ^j-£- 6 J La. 


. I . .-.ij \'.l ^ ( j^klll <j _>kil JjLiil ■ i.?.~.<t l ) Alfred Russel Wallace <_>uVlj 
Jik Ji_« LeL-ai >_« j ^.~i_i Orangutan Ji_L <jl" : ^Vlj J>i— * 

j^iUI <i L •-■ <JS jU UJLJI , " <£L« oij^-U ^ oL-iVI 

. ' <jU)I " 

Jjjjl ^LLVl ^AillawVl p I a If. <GLl (>. Sau_c I .<-> i Teuber 
Tenerif 5^.>x ^ ■LftJUL II J^Lpp, iU^U jSj- Jbl ULiil 

f L 5 jISJU li* .j^ill Ioa u* cr ^ 1 • iiuJI lt* Canar V Islands ^jliSJI 
Sultan "jLkLup" ^lc jjj Wolfgang Kohler ^J-Aj-S ^1 -> « lj chilli jJLx. 
. <juLJa Sj_jA JjApajJJ (jjjLptful Jqjjj <jl ^_vU~i“ i _ ) ,jlS (_^ jjl (_$ J 8 j« n 

I d a La I ^ I JJtf I ^ * *1 > ft ( 4^1 L^J j 1 < nS bu Ljj 1 4 n * ti JA j i 7 i l <Aj I dj^alu 

£_ij 1 d j^lj <UpU.JI < a^k p Ijj I d dLuJI <j-o 4 a blit ^=pV I Lfrjj » A 

: jau ^yjLpuil <j 1 Lika. I j i~i»j djjLull ,j-o Lc. jj q p AI ; llAj . Jdi < i ni'i ^ill 

* \ f 1 . A *1 w . Aj « i £j i ii ftj 1 * < 4 I t flt I 6j jU-% II I nj l rt"k ill t q j a il l 

. jU^Vl jJaull £ UJI 


J* tflt ( <JjHa Cl I J*» A 41 "W < t A fct|[ I ^0 CjVjLsa-O Cul^ 

^IjSj u^J * t^=>j t* (^ Lo.t' ll Jjc. 

6 jjJLi-oJ I ^jjl 1 A.^.ll cul^ O b< i.n ii)ib JJLJ . <d-jl.j tu .A 6j J_j-J i_ll f J I i «-> fl J <_Jlt 

. ^LupjVI Jikll oljj-i ij-a jjjS j j-Lallj °b J Aj Sl-b 

^d Lil~' ^LaJJI oils < olaJSJI Jkl; Jikll oSjll jSlj 

d • II I 4 ^ I a 4 4 I 44 4 a | «U^_J 4 J 4 j| I « A j 44J fCUP 1 t Ld l A 4 l—l Ll 4^J I ft IS > 4 I I 
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Lfl cul^ <jli < ^j^-Vl < jl« fil l Logic or reasoning jUU I J\ 

J j^» V CiLjljJoJI : 5 a js=^a ofjaS 


O^O^Laj ^ f-L- ULt i fl i t i 1 ^ 1 < s-jjLaJill 6JJh jj flf J ^ a~ 

fj" u 1 Nevada I aLLU <juaL*. ^ Beatrice and Robert Gardner jiajU* ojjjjj 
CT* J * ** ' u L^ Vl oj ' ^ * ** * y I ^5 ^ * 11 (j Llui [iI V Lf*j rw> >j i.till 

* <Jla < C*lj M i. rv„l l Lf < JL^suVIj < < JSVl ; 6 JJjlIa v^fljliaj 

I <iiil < Jtu-olj LaSj . Lfla^jl dL^j jjAxJI jAan 

f"®’ wAjUaj Lfl 5 j j j y I (JL a -> ~\ I U jj . ^j LsiJlI l ^Je SdfcLui AJ I j * « •" j_l£j 


ji ^ Li . A , t,l l jl ^JjU. JjJL . <iij-aJI Lu> £la^ ^ JjLi jL^VI ale JUoSVI 
*7 ^ - “.* 4^ J J. 1 *" 1 ^ 6jjU ^-Ae L^t^ lj a^jaJill ^ 5 jjU LjJlI ol joS Lf! 

J La^j o^ 0 ^ a 4 JpLmjjj i < i -v< ! Lfiljji jj > i 

^ ^jjLujalJI jJaLlx L V\ a > 


5jL.fci.yf <-* J -itH ^L.i ^j-Aj < <-»-jIj 5j^ jjJjL^. 3^ j 

<ii LLsJ <sAJL . u5j (American sign language) Ameslan "j^LaAi" SLuJLI iiSLj-aVl 
LAiI Lflj . >1 f ^JjLaoIJI oljjio £-A LoLaJ ^jJbj i fX.J Ij ^fijl 

■ ( ^ j ^ * J^Lx.) <SjiojJl I <ill <a^I I I I 


<AJ JLoaI^L ^ ^1 otjLJtl Ja^j ^Ijuaj jxxA5 0^5 i^SLo jVl UiJ 

Lava, Lucy ^Alj j UV ^ 5jUVI oUl > U^cj "^^Lu^i “ SjUVI 

j^ j jL=^ L ^ .-aa ij j ^1 -fc. A ^ t J I cjLI j.j U j_ec j and Washoe 

Off 4 -o-K j-u-AJ O Lilli 6dfJ ^jj La .. t ill O L Ij^irv ^ j lr>" < i nj . LoJfcj^ij 

Ofj^ cA Sjali o:L^ JjLi vdJj ^ie 5jbUj . <Uli.ll Ja^JI Jtl.i.1 

• AJljJL^ o UK 

jjLL J>L SjLfctL LfiLfc-^j t <$jj ^ ^>a5 <Jqj 5 j-a JjV j-iil j olj Loale 

j^ Sj^jI^a <f£U Jf5 olj aS UV ^ . ^Ij <CU jl^l j^u u jJbj < " ^Ul 

<JU5jj J^Lj Ja-*.* olj Loalcj < ^uL^Vl ^ I ^V 1 ,-J.K 1 ^\<lj , ^1 aiM 
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(W } ) JS-i 


Washoe (left) Signaling in Ameslan 
“hat” for a woolen cap. 



Washoe (left) Signaling Ameslan 
“AsweeV* for a lollipop. 
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< LkJaj cJSi <jl Jajj . " iJliyJI iaLilJI " Lj jlj I fl 

4> 4^* 1 Loaicj < ( Water meloh Jjbc <_La ^ I <^£UJI “ 

cr* ( ^ >^L> &b L,±±j ■ "fJjll p KJI J£| ' <uL <ci^j jU. J£| 

^yJt j\ I j .,oj>Lo jj-jli >*£ilj cjjLS Laity , JiU cJU <l$ilaii 

Jj2 LfSjLiu ,jl£ Ljiai < Lu^ ^ Lfijuiclj " l _,jS " l^J JUL, JjyJJ jj, ^ 
W>*e uA^ 1 v^ 1 -^ Lll^-b • " j a5 Jyi < j j3 jji < j jS jyS " <J JyL oi(£ 
WAe 4^ M , .^f <li-al 0 J-Uci j!5 L JL*. L " 

£.jA* off o' otUb^ulj .You green shit " j ■ a ~ < jl_>j L " 

u^jL^ Lucy tickle Roger £, jAj-* <^-*-“>1 J Roger tickle Lucy . ..jl 

. t a t J)aJo I i ti ,t J I L| 


‘ j-ajLi II J-^lj^ < Boyce Rensberger j_=w ^y^j j fl I ■ — 

< ^-uJI jl J^jli ^ 6lJlj <jL£ . L^jtjllj JUjw L ui^aJ L 

Crb^l <-J— *J <jLfl 4 U4 WU J . Jij-S JJqj LlJLi » L jjj A Q a aII \ 

* bjui 4 Sj — #J «Lc 4 -q <j-o <Gjj — c jjlj . SjLiiV 1 <jLt cutS (^Vl d ; [j 

o - ^ ^ Jlx ~? J-Mf • £-* yjjL*. Ji j-ij- ^ l SjLj ^iL^r ] JJ] 

^>al=w pLAtl o^l £-« diOriJl ^jJAl Sl^J oIulASI < ^J^L_aJJI ^ ^Ajlj 


J I y-u I 6 L^J "■ Q 1 I < Li 


I ft j *i ^ It 


JLJI^j . ” i^UJI 
. ol jLiVI <il < Kj-.t.tl 


( uL-^yi ) <- J CiLjl_jj_aJI ^ L* J-J-C.J Oa-Lu 

Yerkes ^ U^J\ oUl^l iLj ^ ^ . ' C ^Y ^ 0 | jL i | 
<__^aU. _hj j .wA 5il cUljj-aJI Georgia La. j>_a LYj Atlanta h'. sl L i . 
cr^ 1 JS Ja^y . Yerkish ^ ^^1 l <Jn ,„_, 

La^s . djJjL-aVI a j^J Jajj V (jja < p Lull ^ ^yla CjLIjuall ,jju jyJu 

^ ■l-j-p u y^ iJ Lc. jLaJI ^5 j i. u j-a J <A »~i ^^jL-ii Lll iujLaVl a j-4 5__uuljJ 
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UV ^ VI l ; a i * * M J*. Lo!vLfll J ft"ij * JjJ * 

, \ \V1 ^ Ll J-H* ,> LiLi 

♦ ^>£. <llS-o J -^afl > C>jI^ Lg-jl 


I \ I 1 1 j.' 

( J*iin * jiAjl 


i I J L i-^T- j t * t Lo JJI JiJ i I I - > 1 L> jj ^ 

LLtil UV cxiLS , >LmJU1 JL*i «ii ji 3^J j 1 j’ 

* LiV 0* ^ I ^j5 * <JLt 


(\T) J£-i 



* 
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if® Cy> <j L I l^J->.,,j L£ I ^L-. Litf . .slp; 

<JS J\ ol^ Sjt VJ all a~2 Saix- <k= J UV xlSi ol ^1 (£jaJ 

,4 ^ cr^ °LxJ .A ? . 1 ,' 'd ll LiLi UV o _>ki < Lalkua liV ?<--■ . Si- 

Tim j*»A 4 la tilL^a .~t i~K a 


Jacob Bronowki v^U ^ . oljLiVI U 1 ^ c aa ^ 

< <jal <kl£ e.1% JJA.J ^ad oljUVI <il JL*kJ ^ s^ji „ i- $ 5 ^ 
ajj_a dla a-tj ol^i vj 1 -^ 1 (jdlj • ,^1 j5 JjLuiJlII ^ s jjU j^iij jl: .jj 

<u^L«] jj> <u? ijjj VA^JI 0 -j . I4J JLL L Jc.j J^LaJI Jt ^LooiJI 
U , ^1 <ill JLiUV! JLkkJj oljLiVI <iJl ^LxdJI J l I ^ 
^^1 oAxx. j3^il VI ^ Lib Vj . ,l£all cok 

f Lc ^ . Beasts abstract not ” a^ki V otl^l * d^l <JOl -a--d <HL-iVI 
of Leslie White cul^ I L^lj^Vl fJU JU \MT. 

l:Ui • ” o<— iVI d*L- ^ d^lj , (f ^ K) J^Lu ^ o'— iVI 

^ ^®Vj ^jiilj 0^ CuljJk 

^ J* 6 11 do* o' S A* >*j « (fj* -* ^ Lo . t.l l <il *l£a ,>■ oliLi^VI aa^j 

j] <kUI »a a-k Jliy . «llill <> a-iia JJa^b j^^adl 01)^] i JiVl 

6 11 0o3 f microcephalic £JU j>^k O^aVI ^ ^il 

•LSa. ^il v 1 -^ 1 o^VI ,jLi 41 a £aj . ^L^.t.ll ak ^SVl 

t*'^ 1 u^Ij • dJa L< »< ^ ^La Sa>iJI L*l , ( jl-S uii) jvVSJI 

d^Ld J^.] JaJj , ^11 LU^*k > Jdi aax. ^ kii Sa^vj^ 

tfdl ^jl> 1 I vf^ 1 ‘Korsakov ^ ^ ^1 Ij^ q j; I.^ 1 I 

<-ul^j < <ilu*iVl >oljVl ^vaxj ^ $ aTi Li,L cul£ . Masha LtL ^aj * - x -j - 

i-L-aj . <J (J lx . a V Loj jjjjj QLta.] oils LxS < j<i" 1:1 . - } 

‘ 6 dUI ^yic. J^Vl LjJ j».al; Lak : JSVl ^ LfilaU. ^ <JVI <ud. I^'.l « J .^- 
jfLili c^Ul a5 J^Vl ijLx o'^j oilli Sa^UI ,> sUi J$Vl ^ Lakj 


79 



dlj j \ Ji J-JJ > o&j • 1 . If-oU cKVI o^l I jli • 

J<i <jl>J*j jlij.^u LiiL£ j^ilj jl J cS-P t>-b • 6 - ^ 

. LiL> {y- J£Vl jt-i <uilolo 


jj, James Dewson u" 1 ' 1 . 1 J <Cia-jJ jj ‘" Jl '-’-^4 

J . SjJU 5JJ.I S^-iiJI J <iil ^b-* <W-o5 JjJ3^ 

Jt SjjSII v^xu ^LokJI f U . fell *> j— -VI ^ill J £33 < u^V 1 

CjiKj . Jit j~kU jjj .Hissdlki^l o>-= £.l~- J3t J~4 ki^k 

^JL Jj£ Jl jJI Jt jjill ki-ui I jli . J£ J jbj^ 1 C^b* -**- 1 
Jl oL^j J-* uJII j>J=j oj-^JI l^U^, CjH cujl SjJLi oJj . Ji-iJI^ 


Jt Sj J li SjjS cJS S*Aill > •»>?* a>~Oi*> J'j' ^ 

. i p -i; kjill Jl Jjl S Jiill > JSL~ oj. <lljl Jji (43 < ^^Jl <^k^VI 
. " jLuiVI jit <iill JJ JSL- <J 1 I S Jtfll > oJI I i* o' J-^i ' u 3 ~c*J JJd3 

o.U < Jiu J^JLI J jJUl c^L^L kUi^l 0 K U 3 
^ "atUiir Jl JUi oiL£ SjLJrtL JL-3^1 J* SjjUll olilj-LdJI o- 
jt, ^y~ 'r^ kjlll oljjSlI > <ij*-» <i‘\ M c>-4 6 ^ !1 *b • t ^ 1 

J ^Vl (^jiL-oJJI Ui tJ ii J-4 " : J-* Sjj^J.1 <Ui-^iVl j^.1 J f-*M3 • •‘JJkll Lr* 

^ <JJo Jt J^i J Jl J—i dU 41j J4 I3U "? SjLi-V 1 ^ H * 3 

tJ_ij^j ^ l<" ^*JII dlij 4 k^» V I (Jt Jjl3 6j^)jJI 

. -L- .,.- 6J JJI J Jt <1 j 1 Ikd liiLi < Sl-taJ <-* 4-0 oVL-aiVI (jji LoJot 

Extrasomatic information "j .. J l ^jLk c.LoJtll JeJ“ o*- o j_* JJL 

<jliil J SJLua SjJ JaneGoodall Jljjt. oka.V . " LiUill oLoJxil J 

IjKV IJJLi > J*iJI J l^iLj-ol ,> J*ii 

. (\rj£&) 

j*, < il-.A. a 0 UU 5 bik 4iud»jd jjj^. <= IJ.I dliAj « <i**-o ok^jk- ok*J 

• I koj . kid. jli oliljo^JI Laj^-j 41£UIj a>ol-JI Sjo^lil JilJll 
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<u£ £ l>.1 V iii J r , 1~\ i nj 
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4 l _ i I 8 (_£.dj . ft jjl ^ 1 1 <JjjusJI dlj ija a i V Laijj Jj .Lll ( _^ 3 JLJ ftJjJLtl t _yr>x i 

OJSiG o^tJI olft jSJj , jlj^ dUfi d» <Ij*-o - 

. " 0 U 4 J " dL*i « ^>1 J\ ikui <> 

. 5xutujll oljljJ ri . ll ^yjLL jjlx. O JJ>1L Sjljj jjSl OJuij jij 

<liJ O^LJ' (J-* ftJji Jjj fjaJI 

« ^il l <jL£ • JLa^ (^ ,c (j-o L>j 1 "i jJLaJI ^jLti < pljJtll jjLi-fltx 

jIL^I < 5 UaJI Jj-o J Ail 1 11 1 Jja 4 j i aC fl < (JLa^l I ^jja A \r»\ <x2k ^e-A&J I < ^*a^‘v*u,<* I ^ * * L 

^1 Imo n j^f ^1 <Jc jiLlj - .L^jVI JKUI 6 J ^ juJ ■ J— - L~ 
plil j fl i rt > i. a Iajj < J r>j rwJL I p La ^8 <JLa^ 1L <ioil "v 1 1 utj \ II 

I — fJdlflj . JL *kl l <j£kl <j-a 6Jj — flJI Cil ^ A*t I jS. Aj < ^ 1 flit jri fl aixj J_a^JI <jl ft 

dL£UI SjjJi JS c»^ 1 1 r* \j ^LUI Jj-aJI ^ SjLjlII ojjjalLi jl * i^H Sj j-ali 
J VH-o h^i IjJb tJaJj . v^jJ-A- rJ l a ^ pill JLa_*_j_i_uI ^ic SjjLS 6 jJ^aJI 

. 6 jjyi ^ 

^ JLo^i ^ Takasakiyama LaL£L«il£L Jjl=w oLJjjll lii^ 

^ Lajlxi .^USJI ^L) JLSUI j ^ La, 1 LfUJL ^1 o^LJI 

oljljjjaJI ^ 6 ja u li a 6 jLc — Sjjlll jjj ^ <UjiJll J^aJI jljj 

> <^1 5 Sj ^ ill o-kof - ii/t-A l^llj jLLJI ^ 

SjLJI oL^-aVIj p^La^II L 4 JS 1 JaJ c5 ^LJI ^JSj^l ^iMJLlI < 113 ] j^Jll 

CiV l.» ^r uV 1^ . pl^lui cj^L» A — flULUll (J ^ a *> * i a j *> a oi jJLLui l j < ( < >j iu 

iswLaJ I t La-a p Ijill 6 ^_ai I <jjuujlj jll oti) ^j^JI ju 4 jjaJ 1I jji, <jJjuuaJI 

, al^ oljL^VI <Jd ^1 i-a.UJI Q jl A l Ijl jSJj , oljL^VI iJJ 

• J I ^jjli La (JL Lij^j^jo q>i/iuu Lfj l iiLuu ^ I Ll> LUj ^La 

< 0^ x 1 . 1 1 I j| <l lj l t ft L . » .. ^ J^( *v (^JJ l 1 ft — wl I jj r 4 i 11 1 ju ^Jji I 

o| ■ ^ jl ^ t^jjU ftjSU JLuVI ftjjLill jxL 

I (_5 jj L-ttjiJ I ^ya Jllftj < < it K v_dl ^iljftk !^ya ^ ■ ■ ..I ■ -.VI 4 < j *1-. '.V I <Jt_li I 
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uJI 3* JL^I jjS-ci.1 3- 0 <1aJj i <_c.K <jLa JL«uaJLla»I ^.Lc SjjLi 

5-^LLll j] ij^iiaJiVL ^ Jj-i^JI clj-all g. iUwmj JJ <&JLaJii,l 

• ( • • 3^"^ ^j~k (Sjt* Li-o* X i J I i g < Lo5si» *3 Lit. ^_x| 

^^k Sjjli oiLS Ijjj Consciousness L_o-u£Jl jLS Ijl 

0 ^ v^J P L^Ai I 3- 0 ^1 S 3 1 I Jji$ i ^ ^jLAil < \ I f jiki I /i j a 3 YI 3^1 

O I Jj-fl LAj^Joj 3I uUa^ <_i| S Lfl t\ A j jjAj 3 1 v-U* L j - a^laJ I <a.lju 

S I j Liij^Ll lino Cxxj a ~‘ I La^jjulj 


LuJXj t <1aJlI 6jL»^ ^j-S 1 4 l < dug I jJ 1 Cj l^_JL^Jj jufv «^Q>1 * ^ Ifv^ <Uu ^5 6 jlft 

< <i»^G j I 3 ^ J^» 3 ^ * <j6^ko-^l I ^a-uLsw | ^k jlu ^- 0-0 

oi:i j^-=J i 3 jIj_;x ^-fl oL^i^jjil 6 JJb Jko 6 Jj-=w^ 1 a. 1.1 lh Lc-o ^UiVl CjuiLSj 

j^^AI «Glixu 3^1 (j-=^5 Jjl 3 -® Ik jISl Lojk . ijjjJilll 

CxAah-ikjj ujlo I 5_JLiaSk pLa^-u^a 3^^-kl ,^J5 I jl J_i ^ < <JLu V I 4-aJjj «L*JL 

3j1j CjilL U 3 I jjA\ ^ JU . UjjJ-a. ^Ujjl Oj-^a £-0 ^UiVl ^ 

4 . 1j J . rk 1 - L A-t. u i 1 £ 2 * 3^1 (S^ j * u LaumiV L> l\-v ! 3 I ‘ ^ ill j * jl IjLl^I 

^ ‘ [ 6J e <-»- *> <Jj-u .-iii; Sj-J-aJI 

jx^aLUa] ^ JSVI oljju o^Jj Q.J-^I 4.. II iua .-. I ■•..■.■ J Vl J .-. l.;^ ill 

. JjkjJtl ^ ^ n 1 j L^w j^Ja j\f. <jJu>JuaJ 1 


Cul^ Ijli . $ 3 Ik* 1 frJLiku Cul^J S J-irvk. <J L=k-> ^ 3 ^ ^ Cul^ 

3 ^Jj • LfrJ fj — 1 a— o V g — ,a <Jj Ll II 3 j-i < V CjLjI J—J =Jlj CiLjIj i„a» 

^k 6 ^ J Lfl <Ll4,kI I o lj I 3 "° l-A \ JJLC. 3^* ^ 1 ^.vWi J. gJ ^ Lx-A-j til I 

J [ j * **l I Ik 3 c. <-»L^I 5 j( <j I j . <JL»_a_sJ! ^c.LiII 

3j (j-* ^L^kll ^ * rf-> 3 1*^^ JLuij 31 3 -a 3^®l 

s ^1314 

3 LkVI Jju jrjlyi *t}j±=* SjjU JIj-^i ^ 35 LJJ 3 -o <Gli < LsLo 3 *-* jk ^^k 

A ,< v \ 5^ I OL3 ^" l l ii J I < ?7 ol l«k 3-° SjVo 3^-°l IjLfl t / <* \j L ljqjJuI I a 
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4-jlA^Lx V I Ui I ^_uaj I vile. j*» jJL» ^jj I, A./i-i.tjll I Sj jJLl 1 j j S p tli^u 

^jl^uu 1 Ji-Mil (^J] jIaj <j1 t>> ^b jLu-cVI jl^jI jl 

• b-^J ^1 * p LAaJ I ^jl^uu ^^Jcl ^b ‘ 

<jljlu L.,u-Sk j I £-«j ' ^ ^ I * ** \ iSJ^ ^ * n < ul bk-fij V I jJLl I j ■_«* ‘ ^ I 

ji ^x 11 L^ .j .c UolLjuu L jfL ^ll 1 b) Helen Keller j 1 j-t—L-A pL 5 *j J^.. a,r j 
ij i j5 <JLlll lg_fiLuLl&l <ju^flJ Lajj-ou ^jLa < ^^jLaxiJ! ^ L JijjAij ^.^(^Jl j I 

. <AiJI j)^*t ^^LixuuuJI l^-j jH ^lil j^LLL! 


Lu I CaAj-CJ ^_UUxfl Cj j i.Oi. "x I t Ijjum 4_A jl! Ut JUL j jli£ jii-i.A <Li-uj-La Ola. I 

j-a-a Lj^-u . <Lr^ j_flJ 1 j^a ji-fl I 6 j?£.&] I 6 JJb jal^juuJ! ^Jl ^ j 

1> j 1 ^ ■ 1 jjUil Jill ^jJI ia^lj Uj 1^3 Ci^lXj _1JI ^1 

JjLill pLLLj Cjj*-.tT< 1 oJlIc . jja-u^cJ I ^i Cxa>J ^JLi <Lj_uj ji. 1 CAduaj . p UL I £-flja j-u LJ I 


.<C^ £ Vjl pJcuu water I jJI olti - ^ jX 

. <Jl1] I j-juj jjC. ^ La <jLjicuj) I Jj Aft a j L5* La p^jJJ 6Jj-»j CjjJUjj 

<,. JSJI 6J-A cJa£~»l . ^-* j— * — ^1 JjLjJI ^ I x i water jl c±flj— c. 

oILLA CuL£ < ^k-lj-^uu dt-Sllal i Sjl * . | |J — al ^ T*Lr | t j^lJ I £je- 1 — i^i < j 

• oSjli jxyy 4 -^b] Lh» 0^ 3^^ b-^b ‘ 

. 6 J t J "k J l^_flLi (J ^ ^ ^ ^kjuul p^juu f ^ I* >11 i aL>r. ^ i vl I jAjj Q^j * 

(J^ Cu Ij dUj * 6 L i-f^J L J 1 j < .ji. u I I e^-jJu L$ Jj_lil ^J| OJ-C- L^ajlcj 

. (( 6 JjJLx 6 jig i..t 

Jj I j L *\ J^-ljL-A ^ ^ iii^LlJ I Cj Ij ^ at | ^ jjh j_La_iJ I ^*^ 1 « La | 3 *^ 

6 j^-fli I 6 jjb . I4J t ^ a 1 t a" jJh <_JI ^LL^j La J Lj < <jlUI ^LjlxLujI ^JjC. jjtl 


^oj <LaAi I 6 j-t.it .aJ I J-L.juu.fl j£. j Jt_l I o L Llx^I j£L <LfljJU La £-a jA-Ij <Lij jia^Lfl V I 


( jXjawjJ. I ^ . f - 1 uc. c- USjj p Cj 6 j^ **rt <jj 1^ ^ + j 
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l arva l j X v 1 1 ^ ju.v.\ i.i jj-tJu L l-u i — a A, .a Nosm Chomsky ^SLj.ha j > ^x^xla O Lfl LJu_jl£ I 

Jt-ft <j I lj_2wj—a « A , i l S-lj . ^ U "ti l cajLaJ ^£L j ^jLJLLI pLj a 111 jjJLc <j£, M.i.T, 

. Jl | 4-2wj Ja ^ * ‘‘ 4 .1 6^ jiJ I IlAj I <U f LuxJ V I Sj^Lc. t <JLtujaa jl I Cj Lj f t j) I 

^>[j£ . flxlll CjLjI^JI Sjwii * l/N Jl 

6j^j jL^VI Jit ^ j| : Jjia jL-uaVI jjlal ^C. Jjjjl J 

u* u 1 ^ up • 44^ Jb>* 4*^ Jb>* ^ 4—V > 

^-taLL OaLf* jJ|. . GaljJla < <aj5 UI CjI ft t ft* ill Jl* <JL*JI 4-..i.t ^ jl I oljJJftil 

4 i *i A >3 <Zj f j J-fl 4 ^ > La | q rv l I a v A ^ f — fi < (.^„L.fl 6 8 ^ t -i . < 1 * Jcatifl 

<La jjfcLa 4 jl 1 J 1 ftalu.u I ^jC. 4_aJj Lj JLfl j 4_J Lc 


oc Ua L iu ju I lj| ^Lc u_flii <_»Lo j .* , i , ia ^ »l I I ^.‘vJ.ai jui du L£ <iL£j <jj i j 

^^)-jl, I ft , i t j i £L ft 1 1, I I JJb tjiLft J "V J i J jj S 4 A \ Q ^ A I^J L*JJ I 4_*J l-i ^wl ^j| 

ja j^j-a ^jAlftUlj j^JjUw J] ^jjI, j .. a . <7i 1 I J_A S 4x111 6 LuTo 

<Lu<aJi j-JeaLuu I J_=w J-ILjljli ^Jjb ^ o -0 4^J] ^-jJaLjujV I ^JUajL^ Yerkes 

4JL1II 4 cJac.1 4-jjl ft.j.u oLjl»L£ ^ Thoth- Prometheus cjjl jl u <. j * i > ^ > 

4 * v^6 j ^ -I j -fl JlLft ^_£jx-a Lfl {£]y* L^A _.i T i Ji ol^jl — lxjV \ 4jl1 jJ — *J S ^^jLa a tail 

UjIj-^.1 «Lj^jLLJI oi jLiA ,^. 11 jlj^ ^JLju L-^....i aj i 2001 : A Space Odysse 

• 4* 1 1 1 ^ l^-uu I .Uilo^J I 

4e^ j^=wj jc. l^2i\ 6 j_a ijil ;] j^j — oV I 1 J-*J 


4e^ 4 ' u A > ^5-a <^2i\ 6j_a ^ 6jL:I jt^Vl 1 J-*J 

^ U^b ^ ^ 4^ ( jj Ji < ^ cA 5 j j1 45 JLutixjjl 

SjjSJI iiAAi-jjjJI Q Lj 1^. aa! i JS1 I j Li , L^.l^l i ^Jj Sjjill 4_fl L^. 

ciLil j j^ ll jL| si ^j Li-ul V I ^.a j_2w] ^jxl S SjLJuVI 4 _JlI JLajuI^uuI ^Jc 

(.Ja— o oLL*JI Jliui L-ft! . LULuJi f.\JLsl\ P^JUU Ca-aL^ ^li I 4 t iii \\ ^j| 

f^yA tJ-oL_£. Cuji Q Xj^ I IjSLa^ . (jJJ J CjLLjlIJ ^k, ^-1 .ft A J, A .8 ^L* (J£ L— L-a-^iJ I 

pL^jJI O J-fi IjSLAj) , p jJi LjLa^o ^JtxxLail p LaIjV I ^J-ol^jJt 

^_fl (a ( J_» *jJd <j O Ij Li-uV l 4JLI1 Li^aaJjLaaj . 4, t-..i/<jl | t V-*v V | Lj ^- aX. <Ul1I 1^ 

. 6 laJjL.tA.fl 1 La ^ I 
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jJLOLxjuJI Jf 


ojLjljuuc. JX. jXuuaJ 

TALES OF DIM EDEN 


Very old are we men; 

Our dreams are tales 
Told In dim Eden ... 

Waiter de la Mare - All That's Past 

Come not between the dragon and his wrath. 

Wm. Shakespeare - King Lear 

... At first 

Senseless as beasts I gave men sense, possesed them of mind ... 

In the beginning, seeing, they saw amiss, and hearing, heard not, 
But like phantoms huddled 
In dreams, the perplexed story of their days 
Confounded. 

Aeschylus - Prometheus Bound 


SjLA^JI jZI : i*LLu <1U> Prometheus 


Jul Zeus ilitSLi iil >JL 

i> <1^, ^ . L JSu Jit Ij^ ^ 

< < Jlill - jUJI ^ - iuLu^l <GULc 


H* 1> »■ * * ? . < Hj , v-JJIj OjjlJI ^. iVi- -- lj 

t"* 5 • ^ jf^Vl 6jlk^ Jlo^j . ^1 jxiL^V! JLJ^u 


57 



tfk- £-° j3-^ ‘tr?-?-*^ v J ^ 

v^. j~j foresight J-ulLl^JJ <L»jj ■ < i .fl.ijx.VL ^ \* *t < a Kj . j^ Ld I 

j) * \ * M _v \*^ *j • ^— »— Ll I 6^-j.ti-A II Frontal lobe — \ 1 i — 1 L l 1 6 La 

. JJadJ Aeschylus ^jaLL^A ^1 S jj^\ jiillj Jiu . d L 

Ljjlj_^l <jl J[^jL> iLL — ujI jJlju S ^LwuuVI La 

I <1 Uw 4_i L-tu <1L^ 4-La £_J I a-Aj (j tI»Lc ^j L — «.i.uV I J — J-fl La L>~^° 

^v}L=*V I <JLJ_da ^ a ~ ^Jx. SjJaII ^-i Lrti V I p L^ill jjfr- L - s olj-» a-a ^-Al ojj • Ualt 

. I^,l> A A Jj 

c f^illj « <kl ill : <:. Jl ^ JS-jJI l!bli Jl — 1 a jl jJ-uj 

^jL<u electroencephalograph i-dL^_$fLII £Jtl oLj^ ^.j . ^-laJlj 

cJjLu jell 6jjL-<aJI CjL^jII <JLcuj . O^LU I 0 VL 2 JI ctijJ LaIaj 4 flh A .,-a 

Jjjt cjI ^ jL I 6 La Sj_ s ^j> . < , 4__u L j ^ 5v l i 5 jjL I Lh 5 ^ — fl— * — L> o 

JJpij . [ j^^UI - cJjiil *> a>p* P* <=>?• ‘pMJpp ] ^45 oLU^ljij^ 

4_Lj L j oljLDI oLLLI I j j-x.j 4-ulill 4 -iLo j ^pj-A t * j \ oLjudll 

• ( ^ iijLxil 



*. j A t -v . ,.i ^vl I j Li < ‘lLjL 6 jL-ii ^.jdl I iiij <U L^ S I a j-i Li I — a L^lj 

6 La ajLII c *>a U J-H =JI oLij- A-^ H j^iLj • ^^11 oLLLajI 

l^jli < LLLi CiLI I j-ua. ^^i l |jLuJI (La IjIa * J^L-u ^^i oL> Lu5CI I 

* ^->^1 f4-° u-° 0^! ^ ^ • f ^ 

4 j^j ,A fl t LlAj-a ( ^-oLi ja. j) ^ II ^-LxjuV 1 6 LA e LACrV I uijLlaj ^%_L I > iiyjk 

Li-Aj_j I 6 ( *-^l I L?/ ^ \^c. I J^i * * 0 -A.Uj «d V . k linLij ^ i Iri i i <..il.AX ji-» ^jLi ^ .a^. S» JJ 

6 La ^ L <Liil$ <Jj| V v.Lul <3^j * jj- L d^ d u xul5 > I < j *. ^ LL jAi 

| >LLa ( ^ < cLD I I j-f La ^jLu cJILA J-j . ^ 1^ * <j 1 1 *Ll r t ‘ . «. a il l *LiLa.VI 

^ji >Lj oLlj-LaJI If. I ^jLi i-il^Af.VI . ^5^11 p LjI ^ji J L L i t <J I j J ^ 1 1 

p Lj j jUA. II 4 .Ajd I Lfl t ^Ll&LLa ^Jq La I J Irw a. T j | c-j jAj ji O I j L»-a j I j l^j I 
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^ difl ‘ <iLjLa. ^jlIJ e LajI J -UA 1 1 lluA^JUj . 6 jjlj£ d>^* ^jJI 

o 

• s ^i f^ 1 Tanatos ^ujllllj Morpheus j>» 0| 


0*-.'^ *H s 6* — fvjlli <JJ-S ‘Lta.jJjJj «L^.L>. lilliA JjSj jj Ijl — (. _jll j_ii 

^LjL^VIj sloth Ji* a>a.j £*j.. ^lll 1 oLIj^ - v.j 

(j-s ^ <r.Lu oij-^ '*■ cA^j opossum armadillo 

. L;jSl fill V porpoise j^\ shrew ^L^JI Ji. oil I JLa jli < ^ 

tj* <ajL^a| VLac.1 jj^-jjjLoj jk-Aj iU CjLc-Ljj O^lj jj^V V idliAj 


. <!t \ 4-4 < ajuq LaJ I 


( < .A -xlll j| ) 6X$-» <-11 [j L $ > fl oJ-uai Lr lJI oVLaJI ^ 

U I ^-J rJ L <£ — a V I 6JJb . <lV I <1 ~«A Jlj J^LLdi JLf ,-. j L , A l 

. i^ill J£ JlH V j^ill *L£j ^S^aII f l^A-l jl f L^luuVI 
i—^JI jl O \ i ^j-i L>j.- f5d 1 £til ^ -a.uj O Lm J ^_fl . ix~ab i J -fl jXjdL? 

• ^ J ‘^ LUI AJ-A Lj^jLwj i A IjjJ I 4j Ag > t J-J jjJeJ ij oLujJUl c-j£jj <L_Ljuti_u j] I 

^£.^11 uli (^jx !■ ^ «.^ r> t Lc temporal lobe ^ I I i L i > * . . I ^ 

cjljijj* ) <jJxkLjj& oLi»jj amygdale VIj^xSU iiu ^£11 SjiiVL ^Vl dt^LJIj 

jj-La l xj.ic. ^jlli <£LoIl c»Ljj <jA * \ oi^lj . ( *L t 

^" iAi t * ^ ^ tlxx ^lajj 6 jAfc V 1 ^jx ajutl (j <1 *> * »jj <Ulj < ■■* a ^Ijljuj 

ijl circadian rhythm ^jLxj^Ji ^ULVI J>^l ,\.1 *>j . 

<ikUi jul» j^Ji <x^iu <JL. ojt!;l jixll jLS Uj . oLjA Jl 

* Cr^ ^ A 1 * .* ^>aJ^ j^ljx Jjl jj V <0 La < ^ waH ^^aJI 


c-j^Lxl . i x.. 1 a a ( ijjSi j\ ) jxjlll o*\ cr^- Lx dll a 

dlLxxjjjTruett Allison ^ Li Lii^i . jlj ^ 1 ^ 
d-° f- L a ^ <-Axj-liil oLlj_x_=JI jLi Yale Jaj L_*_xL^ Dominic Ciccheti 
* cil jjjM I ^Ic. oLlaiIjJ. xiii . r» j . jx^La.1 ^L» Lx^j SjLaJI ^ ^lli I 4 , ,, t j_ill 
Lai < ^jUJI olj:>i] d I J JL .aj I V jv}La.VLi s^x.Lxiil ^lll 
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L *J (j ^ IjU I jUL . 4 I ,tk In jui j <lLft t ^LaYL "*v t < ch l I 

S lj*> fjitl 

t IjA ^LJS Yj ^Lu Y Jj llijffkl lj Ja-ftlj-ill <j-* ^5-lil cJliUoj (£jA.j ^ t , jau 

^ 0*1 o-ft Ja » fUILYI o^JU o^° Kt*^ LT® 

<> Wilse Web VJ o4y $ UjLujI <> Yju oIjaaJI cr^ s J^ 11 *> J^V 1 
i_t x j.ivij j . ctllj jjl * « jjjlJ 4 -juaLa ^jja Ray Meddis o** ^ ° C^LaJ * I jLijj-tfl O-aLa^ 

jui. i 4 I\ >11 oLjl ji.,?kH ^| jj* At o^-ail o-oj . CtJU £-o <jjL£ J£ jxjl x^jL-mI 
oc. SJaLcj SjjJa^JI cJj-I-a oj£ < ££jL*JI L$JLa ^ oLjlaII ^yic 6 jjLill 

JUL1 jLfl <<Luu ijjHI CiLjIj laJI jlc. 1 * A >1 4 JL&III 6 JJb ^,An . j juu c. ^jl ^yi iSkjaJI 
6 Ijiftll 6 jjb 4 _uj1a ^Xj . 1ft \ AC. Lojj <LjJa JJlL jklJuj l ft*x »J j lx A .fi> a Lla C. l$J jj-o-JI 
^ylfi. 4 j(aY Ij S f I J£.{ <1 ^jujJ ^jil JjuuV I jkLu I jLaift < F^yjuu J* * V 1 $ 

oj-i dlljJ t 41a 5jIj-jlA Ja| oUlj \ jt jjJcx4 xS j-*-uVI oj^j jJLft : 41 ^ <*« JIa, J£ 
I ^ tV 1 p I i-* 1 iJuC, 1 ^ ‘ *■ a‘*l < 41 a ui LLi La (JalJ ^yli I < 4JLl LjJ I ^LjjjjJ I 

. jkLD I^JC, jKl jlxJ <> OjjJal 

yoll o Lu jill jjJoj L^j-lAj jif£l 5SljaJI ^IjajIj l>* 

I olc.1 0^9 • 6JCjil v-Jl^.IjjJI Cj Ij «^>l 1 jLuoj jLlu 6jHfl ( y^ oLwu 

oLu J jJ I Lai . IjL^l J^Vlj ^JLJ QjSjuul 1 ^ylt villj X-J V 4 U I <AC.J-A cul^j ‘ijLj 1-^-aJ 

. F LJL I ^yfl J-AaJ I I ^ ^ A JJ jvji I <_vfl I J 

Sjjli l._w 6 JAA A fLuAcI j-al 4 1-kl JA ixjjil I CjLjIj-xssJ I jjJqj jLfl «,_.i> < «« l I I 
Qjl^l I j 1 ^ a! I Lai JlAj i JJLi ^jC f LvaV Lj oli LuaJL L> ^ju L ua V I j j X * t <! I j ^aju J I y-lt 

. jjjulj^JI 6 JJb ja 31u*xaJLI CiLajixLI J-aL*lLU 

CjLcLlu jyA <jSLujj <\.xliL^ ^1 ^yljV I o 1 w . d il (£jj j JA o^ <145 

aLiaII <^iftA jxLil jaIjI jJ_AjI jl *«l|j . i ... flA ijjl I l .f J - ft Jj - l dMJ ^ylJ I jL^llI 

fLuJLI ^ . >U Ijl^l oLu^ll 4-xi jxlll ^1 Mesozoic <ku->UI 
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I^Jo^ ^ jj V ojL 5£ carnivorous ^I^JJI oLujJjJI 

1 j Ldjjuaakj | 6 Jjj^jJ I ■ >>j ' it j LuJ I ^ Ijj^l I 


/j I J ! t La 


I > 




<jjULLLi Ija. ‘Lui olL£ L^_j j ^lc ol jj xaLl>JI «LlIaIjJI 4 a , .,M 

Tyranosau- o*&j <£Lai5*j < oLujilL 

* 

IjiAiiiui No* Brachiosaurus ^ ^ ^ a jh ah... Y • • rus rex 
— ±>d\ \j< l ix < L m V* Triceraptos ^^L.1 , L,« < A 

* 

I^Lu-luu V. Stegosaurus a. J I j < . .v>,,. o*Diplodocus 

sj ^ , v I tu f J(3~ Lij jd ^ iS ^ OJL$ ft > . . L l ^ ^ ^ 

Li^-A .1 IjLi . ^-uljV ! <j-o I I filial <LuLu <jju ^ jjl ^ JJJ ">j ^ t ,.,tl 

o| ( La$ < Aj J I ( J J,,.n L$ — A — a J , » juOk <jLi <jjj jL-lu-cVL 

Ilia j it r Ulif (j ^ C^JUJ — J J “>l l 

f"‘ 6 jj lt- 1 ! c - ^ uo5 • LlJ® 3_XA_iuj ule 1 j-^ ! J 

I taj Cu LS U_$J . l xu.) V I 4 1 m ll I dLfc Jja ull I C. Jja I ^ JjLu 

J^— * < — a - I Ja I jji I Li cJ L a . .a » V I ^ m i ^1 ij £Jt I i y^ 4 i , u\ j_ii> { iiLIai 
^ .* <iuL»a J I ^j-o j m> ^ i 1 ^ ft til L-aj Out — J $[ U^JLXJ * ^ * ill 

<JjL 5 <J1 ^LS U-° Jj-Lu^l 

pljcVl (j-o ^ fi * jJa! L. a ^j Lq <Li a I1 ^jLLuo ^£.J (jSij . <_JLt La^ olj 4 fl 4 ^ a 

• ^JjVI OjLuJoII Jio <vj£jJI 


<-^^11 ja-u Mesozoic SL^JI *_* ^ 

jJjjj . Vbi 4 t ia 1 1 s. t a I jjJ I 4 _aa.^UI oLujill t I 4 AjtiM 4 X \1 1 oLljJaII 

*ij 1 UjLi^a j| L ^ u- a "kl jl L g -^ . ^1 uJiaIj 3 )I jjl 

LxaL L_. t A_i. A Jl {jaj . Aj-caLaII C-iAlj^ll ^ { Jls± 11a OjJa. <j| \ 4 A <Jj| C 5>JUi 

oi-fi ^*H-b 1 1 ^> ^ 1 .- ^ I 4 -X. J A ^ » . A ^Lc J I j-u Jj-j-cu 

1) I oj Ijj.L ^V > p 1 a I r o^*-i * ^-Jj^ I 4 . .am U1 <-»j_aaJ! ^j-aJ I oJULu oLuj_HI 
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* * y*all 


kjl jLfl i 4 A M ■ ^ I J; ^ f ^-Q j ■' - - ■ i jLlj-C^S Ll LjJl^I f j I 1 

J iN . I g ^ a jK _ijl Sauromithoides 

* 

l Jt ,'i-lj g_Lj l.1.j Lg. I T -, t Lg. - •■ * Li j : N Am -a a JjljLg 1 j » ■ - -*■ 

Ijj I 1 ^ * » & > i O^J * { ^ ^ ^ LjuJ i M-j ' ■ .- -i j LS _i J5~ . - T j 

» ^ I ^ L i j- .* 1 1 1 1 ^ t- w j olil * a Xft ■ " ■ ' . I j ^ 1 

. ^aiUiy oiijVi L^juUal 


jj-j ^ V*a l I 
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2 lj 




lif* I <\ f 


jlo o I U_» I li jj I j j J_A IdiV^I I u*tl I ljjj£. olal J t^JI 6J— A J-XU 

I ^ 1^-1 I I jjJqILljju olj-ij)" > v J iJJl!? duL5* 4,V. ill Jjj tl a (2/ULjluJ <Luu a 1 

^_£lj JLt^j I *j LuC-Ia rw I J,u/> 6 ^-jul$J I diLjuJxfl J t in ^lalfuii dul^ ^J-A S p I5t J 

Jj) < ui i. ii dul^ (J-A S <Ua xijj jI, I Slxrvll 4. 4 j l^_j ^A uXx ^ ji I 1 _A j^Lij j d> Llj jJl] I 

^ £~i [ .x s* | 4 — t_t 1 — H LgJ j 4 u I — o_jJ I o It < A Li jJ i ^_fl a. A. * 1 . 1 u *1 1 At du L£ ^J_A S L*J I 

^A -InftA 4_u^C. 6«JL£.Lfl 6^) * u f. 6 JUL La j ** * « ‘ “j *___»! ui aJl 4 \ ftlr>*t o 6 J-C. (H 

<" a^i oUL jr 


^jif U J L ^I j d> Llj jJl! I 
1 ^. 0 ^ JU<? jJLJI 


tl..i It 4 \ ftlnt o 6 J-C. di 


^-Ic. V I JAX ^-A 5 V I SjJ U IaI I JjXi^LL I ^A [,-A.^-A Aj.U 3> t l-AA ^ I iAJXl 

ji .*,«iAt (JjLaJi ^ll I 4 t a!» II dilj ti 11 Q~tl) jja 6j-uSt J I J-c. { Jjx . yl . di I jj- 4 - 0 lltl I 

1 dilliLU) 6 JLa p l jlaa! I ^a 4 duL^ L^-ii jj_u ^ill 6 ^aUoJI 6 1a 

l^loj < I ^A 4 a^ a di I 4 I 0 : 4 J -0 l£k ^_Ld ^ 5 J-IA O I J AjLgflll I J ' p ^ I LT^ 

o[ (S^ * J I t tl t ^ 1 r _\ r. Ini oIaLu p LflJLa»l L^_1 aj < 4,.a,i jTt.l I d»Lj I j) t ^kl 1 6 jLljuu 


. J LlaaV I 


OjLa dil 


J Cuu o lj^ x^»L_t > 


lllj I 


4-i-uuljuja ^a < I.S. Shklovskii j 1 * 1^ i ^ > * 4 ^.^xaI La ^^-a V^aa ^11$. i ^*^511^ 

JA di I I I I j ^aj 4..i A-i.fl l^juui I 4.,t.Ajjl$V I ^A p 1 i Aflt 1 d La^J I 

diLuj^JI 4Aa.ua 4 _jla^ 4ac i^ijLx ^j-Aj i$Up6mOV3 ! c-Ujlu * djAjjx! 

4 ft tU dt a U "kj 4 I 1^.-^ dij-t-C. j I (1 U.aa a dxLx J 4 .Li L j^<J I di IW xttl L 4 \ til I 

oLiljxrJI dlj^AJ f 4 xsw I.u ft t.tl 1 4 jUuiV I A 4 aA. .A Cilxo^ * « di^-XjLM § OiUiVl 

< iil L qljuji V jl^jJI ^ Lfl ^A ^j7a m i ^Ilil d> Li Ijfr-LrvI l j diAjil 11a d»LuJb (Jxa < 4 tl till 

^Irn ii ^1 4-jm-t LJ I ^ It t ^ll ( p LiaV I J < 4. it xaaII Sjlftll aIa jLtAj ^1 

. Wu>i,> casual 


1^.— "V Cj l j >* i I ^ J I La-a ^c.jV 1 ^j_Lc. j * « <-<■* t ^1 ^-x.j Jj V I I LjU I ^ ^ 

7*j~^ ^ ) ■ di 1 j^i^a Llil 1 ^jJc o^-a 
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tjf (j-* juVj . 4-jj L g-J i <LlJ I ^Jl oLaill o L jj ji I p Ui=J jju 

Jjj^j .x .a1> . Cj Lu l£LI i 6 j-A { jJA iltt.l "V j(jlr> > ^_A ^UoJ i Jj-a 4 t « m M^l ! Cj L I l^j-i-avl I 

: * Lai I J jli JLikl jj Sherwood L. Wasburn ^tulil j 

J)£. IajJa gllj ^,-Aj < ^.^U=JI ^ja cJyaJlj < tj-xiLill {ja wijJJlj t ^ja i-fl^=JI 

4 iti ^jlil y..,fl"vlj^Jl I < Ai ( ^ >f j> j < <_u j_xJ I <C-u j LaJ I a f j "i jLajuuVI I 

. Ijl^j 5 jLuJLI o La jilt Ll iJU *■ a *A. a p^uu ^.^LLki I j < <Ll» JHL\ <ui_iJ]l 


olujill £_» ^ Sj5^-a j»>JI ifiJij oji < oLjklll oils m 

^jajjLoa V ^lll ^JL illf Cul^ llj . £^jJI lr> 4 -%. I j^j) i s* * 11 S la 

cr* f^ 1 ur* * Laj^ t> o 4 ^ 1 

<L^u\1a oUjJ ^jlll 4 jIa f ^ ^ oL^jJill jitj . LAJ£| jJ-aj La 

4 i n jlfjl pj,-<-^> ^rt >/*> 1 ^ < Q 1 jjjua Llj ji i p LlLaV ^ni 4 > uJl ^j§ O Ja ^ ji I j ** *»*» M 
6 JiJ C. ^ 1^4 1 Cjj hj c-ijl Ja„A jj£, ijl — ^Ji < aJ 1 io| IjJj f CjLuJjlII 4 t intxa 

^ fll (j < ~i a 1 1 1^ > It ^ V L i—A 1 <^1 I — a-jlI I ^ ^li I Lg — xa : ^j_jJ I jj*o 

jihjjJI ^Jc ^jjjUJ I ^ullll JaJj . 4 a n tj-flll j^LxLi I ^xr. v a > fl.^l I 

4 c, Luu |j 4 jjuuLj J_»j | I jj < l Ini i >i t lJjxu ^yj L V Lit J |X«A 6 Cj L. L-uJ 

. 4_xuolAi I 6 JLA ^JiLo 1 a i JUU J^ijJI JLmuO»! L UAAi J “ Llj . ^jJI 


L^j -Lfl : <a ^Ir, 6j^Ja-tjul 4^t Lulu Lo Cjl XijJllI IS*\ /jC. 6 j-A 

j^JLLujVI 6 j-A 4_fl^Lc Juflj . 4AjJLaJI <jSt l^. ilvlj 4JL dLaJI j ' • • ^ J^juux 

LojULa ^ * L" . ,. j V ^li dij ^-oj . ^ ^ JjS ) 4 JJjL^a Jj^-a 4-ajjJ CjLfll j A * 

J fl U) ^_fl JjJLc oLla. Jji=J I 6j^A A_a CjLajJla]) I Jj-C. 4 i*\ at! 6 JLA JLlj Aj^fl 

LJjjJ- 5 J ^ t I Ll 5^ * »<Jj- >^V ^ ch 6 i* ijJU ■ J ^ all 

ja I <jU < ^jaj.,51 j] I ^-Luu Lxiiplj-5 (^c, 4 . a, j L 4, .la Ll i j-jJaLuuV I 6 Jla ^ I j-La 1 

4_LxL^1 jaaJj J-&J ) j-tUlj J-J-All <-i^x-A 6j-AJ ^_A (<LxaJI) x-LaJji^II 

. P J ^ jV ^ <1.H I Sjjtiftl j 


94 



Uil UpSl JJj , ^jVI ^ Jc <Lii 

• f Jl jjL jAj •( \ oJSLi) > _>.,. j’l jjj I Komodo drago jjj_«jSJI j.*.~ 

!1* JjLLj < o-IpJVI ^L. SjjL SjjJ j-fk. ^->1^ <jSJj , ^Sj 

<i - , “*' V LT^ (- K* 1 . 1 *- 1 6l -Mj ‘ Ji>^- jl fjk Jcj CiilS e Ij-u. <LLuujjJi jl jj_aJ I 

dJ-Lj I < Wi l>.i <~xjj-ill JjlkSj .^Cpl JLa. jl,*-ijJI 0< P| ^ >>“ Vj 

• iuLjAj-S jlii Je. LLa-1 L yajM\ vjxL £j-illl <OLuJj Vta <^| jj J.'.'ll 

<J^ J^ajj ( T..) Lalj^pjjS Wo olil^taJI tSJh j_iSl ,jj_i 

<UAu J-l>ajLfll (jajj < fit &L j>» pSl paJUJ ( f Ijil \ . ) jliai V 

*> O^uJI OilSl <> 4ljUJ ( fOS X . ) jtul <JL^ ^1 Jjjla J*jl, jali 

o>aail ^jlSil ULa.1 v-jljj fJLJI jjjjySlI jjl v-ijL>*II ,>i . If-Luiii <>>j ) oLuill 

jj»j (l . «j«~ cloxS jLSJI If n 4 ~i l jl ij- LA .^.1 1 oljj-ajSlI £jjkj ^La. <ji 

uiux! jl ^IpiiVI 0- ^fil <> lf£-S <^U S^JL^JI ol^jSJI CU ■•■"< ! 

■ jLx*-Vl (jJc. 


lAt (j-lt < n k_>tllLa <-x.ljj oLulJI 6 j-A Jjl oLtjSjJI 6 jjb Jj_fl ' it « *ill w . 
olj^jSII ,> Jfj fjj (**)sunda Islands laij^, ^ kli . ySjSII 

# ; c^l^l 0- v^jJLSl Jj Lfil Lfl JUJjj Vt . T. . . pi^ VI 
Ojiil oij . u J^jAVl JiLx (jL^uiVI Luaj.. ^» ~w ) Lfl oLuJall fjui jJLil 

. igjafil jSLVl jji ollulll 


^ aJJa I « oULLj M ill i_ijVl ( j-i o Li j i*i 1 1 j-ilaLuil «LLj 
jLuiVI (jjj fS-ti ,. . U plaxll jc. Sola i_»^ill ^ jrajf. ^aill iuai jf*ij < ijU. 
(ji L*-u,lj IjLiiil S_> , t , V, « jj-a Jj < Lfj j^iii V 5 ^Ikll 6 oa jSI . j-'-'llj 


Q» !^t v*IlA "ii ■ .. \ 


( ) 1 Ajjac, ^.jIjJ ‘^JtLoj (t) 

t ^ u^ji J jl 6jU (**) 
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■ ^.1^. Varamus komodoensis 
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^Ja-ill Q I * jl jluuVI O j) »^*> ^1 ^ijLuXA Jj <J-A . j*JLaJl 

pfi a J-i Cil t i nil (2x3^-* <2)1 J^aII J-A ? vJLxljT^II Oj <jL-Ju_-o ^ HiSS 

S i p K2 J I jaj oJC'l^-u JjIjVI Xilxo^Jt < K-tfiA 


<12 Lc ^jqlCJ <<-Luj { jj iIa *\ * ^iij-ai Q ljj..,< o Lli jl I O I I Jjj-a.1 j A.f JjLsu 

juA j LutiV 1 j I j.. *v | i rv 1 ^2x9-^ a I <2) ^ (2> -0 d-^ • ^ *1 ££^Lja ^ Ll.ojV I 

^yA Q'V.i Jui O lj^5 filial I ^Aaji O I t2^-^* (2>-° «J-^ I^O-» ^_4-<aLt 

<jl o^ 1 d* Ji $ Cretaceous period ^j..juJtil iUll j^uJI Cf* 

< Luala LUL ( Monsters <-> i ii jioJI <±ajc. cL_a.VI ^y> JLiiaVI 


S pi! mil <j(-^JU-Li I <J jjjiaj 


<jl <Laj 1 I < mI ,. a I » I I O^LaJU ^£Jl_=J jX_£.ju S ^Xj—il I jX^L^Vl <_fl_Jaj La 
^ 2 >£Jj t ^jVL LjJ_g-» La uJ LjlA j\S Ijj 6j > </>,j Sj-JuftJ 1 liaLLj ^LxVi <jLxiaj 
j 1 iU ft Jill lift IjjAj ^jJi OlJSj Ja lj_2t Ij 1 » i ^ 1 1 *> L-=t Jt 'V* I 


oUl j-i^JLi : j * * " •*« II I jib ja^c. ^lo Jxi La L-tjJ ^Li dllj ^Jc SjV-c-j . ^ aku 

oil J ^Jb j»lli nil J. l 4 uft*il 1 ddj * LfA^La.1 ^ill ^J-A “ ^jujlj-ftll — <juu jIL&I I 

1 vili I I JajJI JrtA.Tk ^jAjUb ^L»*Vi ,j \ < ^JVI cjjmlaii <juuIjJ iAiA 11 
. IjjL VI l$_» jk,l < %-i }lft ^o-oVI La wjI LaI « fcjlc <j j\ 1 1 j La ^jauaVI La 
JaISJI j i « <t fit M ^2x3^ <2)1 Q^ A J y J l.„t.u.flL*il I i J— A ^j\ £t_*Alj_II j a t JL^. ^g\ 1c 

. ^>U.V I 6^A Ubi 


t t Mil 


JL$-A-j . < L-i-c.l a *t ^>VI j a I j Ul l jA a, ,1,1 2 Lfli I qLajIaJI I AJ> dlx 

Tuft oaLi O-^La. ^ Ernest Hartman ^jLoj^La cuajjI i «V! ^oA-JI Lc 


ijl j * p L_^ jJ I ^ [I ^Li au VLo-cl jjj ' “^j I a * ^> 0-11 { t j A La> 4 .X 1 V I 2 j | University 


LAjuuV I I A** 1 1 < >LJ I ^lAi — 4 ^ U a \ 1 1 ^»_c JLa£.VI I < ^ ~ 

<j_c. L aILxV I ^JqlIII ^ . Jil jj I < 2xfra*LLa»j Sjj^ILa <jlLxaa VLa£.| ^jJ-^jLoj JjjjJI 

J iTmia ^£. t j j^JLjuui <J llA IJ < <lt=JL I O Ix^Au^l I Joj V J LlIa jJ I (2x5^ U I 

^7 ll ^2 La *Lla^ ^_Ll 1 ^ i ^lll ^ jjJ I <ta$ j < J&a 1 . 1 Ja I m < <-LflV-=^l <a_lS_j 


97 



i * ~ LAjjjJj — hj f ol ojJLftJU <_3h.l — aJI jt JLjIji! — A jJ Q ^ja 4 jl | 

<]jUJ 6JJb * <-v *S> J Jlj Lo aojj Vj ) ^JA 6^iA jO.1 Jjla 6 ILjujLo Lo ^Jc. 

SjjdLa ^Jr. ^Ljia ol jIaJ ^lll Phenobarbital JL^jL^IiaII <jj • 

. ( ikJLJI oljli ^1 i£all JLocVl ^ LaL 


jl < Lai ^aj ^ yL-acVl ^Jlc (Michel Jouvet <ai^ JoJL-a 

C^ 1 lt* 6 4>?*J “ tS*^ 1 c^ 1 1> ‘OW 1 JA* Pons ij* jlll^ ^ 

W. Penfield aLAv* L>| . oLuaUI ^ L^Luii I j>k - Hind brain ^ylktl 

J <J^JLI { j£-±t*d\ j^joaII Jaf. ^A <al>L^ .5v J I SjLVI ^j\ aoj JlAA 

jt j ^La^Vl JjLftj <ii_LJI ^ SJLo. £ j — i-^JI ^ <lx. g . , 1 , >i j^AjJall 

. D£ja VU <Ajuuj 1I «Oj^l I jC. LuLa jjjj {j\ Luoal 1 JjjOJ ( <i&.Aj CiVLo jl 


Ja a CjI ^ ^ c_Ja I ^IjU Lx I . La Lo j-i <J1 j|j jfc Ink LLIa 

( I wjK II J ict all J^L_=w pJeijj j A\ Jajj l IjLA I la^V I ^L»|j < ^jjLjJJ 

^Jj cJLaj 1 aJjc. . ktuO-aJ I j to all "v .. 1 jSk Aj 4 <n j > llj ( ^ L < « t jJ 1 j ** > » 1 1^ 

{jjiL&autj i I CjIJLaj . <^v k^ai ^ajLo ^Aj <_uLJI ^ a h . * l I i_j> i^-aJl 
^ic ~\ "k, i IjJb ^ljjLJI y— >1 l^k jJLfi ( I JJb IxLoj J %\ La oLpaj rv £-IL 

1 a xv%j o JLswjj . I ^uijjLal I ^A j-i-a-uuJ T \ ,fl juo < %ifl I ^ > il ^ J ( J i fl“> < <il I 

. CjLKJI (J.arwt I ^a5Llj J I^Jil ^jl cJfjLw . j^Lt N ^kjal L.l j . 

. alexic Lul^S V co.ii.ai all 


JS ( JjJLLmaIL <11 oJu-u V j-aj <JL5^f 

t fl ^1 1 Oj^Lc <1^JLjo ^ 1^1 1 ^yA ^Lu» ^ >*i^ At . 6 p l^li I ^ L 6jail I jxjLiL I k-"^ i Ckj LS 

ap I J 1 1 (,.1-k >^k t . d Lu 1 ^ \ I I I £-0 i_lfl 4 — a-K 6 p l^-j 8 ^ V Jj^tj 


4 > 4 If* |^J5 £ * L~ i ,. | V ^jg ^lj <ij) L i <( *k i </il I I ^IjLj jjajljuU ^Lo. V I 

L I «*. t-^1 ( <1 Lx ^JB i i I 0 1 tLf. L i .« % | , jjloX | f i V • <Lo_2kJi 4 1 a rx ^ I 

Ljjuu 1 1 & 1 1 nj^l | ^j-laJj^L I p Lojuu I ^Jju JLlAJ I Jla iSj^J ^L 4 1 0 1 aJ £l I ^jJLi 

jjlcj jx>Hll ^ jjLSb jic. Li ja^LxVl ^ . Schubert Schumann 
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^^1 J£LAtl 6 i» V . S^ I j_iJI Jc. jjLS 

(jjj^jl.1 j lyV I jjli io^uLUl 6 j^j ) i£L« JSLi* ^ya 5 U 5 ^, ,<■*.. ^x . .1 1 
L 0 L 2 <-i3jIS V «J-^U *^-illl ji Q. rtu IxA <> . ( <jj_pp»j Cmm j Ij <-x*.a ... 

. yiJijJI J>HLVI V L>: 4 ^Jj r >uVl ^ 


3^ " "'“ *>» j»-*jlj_a.f Lf^ujLaj jj (^jJI) 0 L 1 J *i llj j>xkll jkVLa.1 

fjjj . ^La.ljr>II <> Ojj-Ua yill oUlj_t_aJI ^ fVLa.Vl O j j .fa iil . <U 1 1 
jjJaJlj . <Lk jljil VI fjOJ V l+^la. jjli jdaJi Ujic : juu> £jlia <J jjJoJI 

jk5La.Vl Cul£ jlj -oLuiSII yJI IfLo <-ia.lj(>JI ^1 i_.jJ»l ijjjJalll jJCll i.^, J-a 

JJ — d-k o^lj < ~* 1 "J I— < » •ill!* <jL5k U JL Li .-.I .1 1 * II .-.j j U 1 « 

J -H?— Ca& u'l t> i-ljJI 1 jaJLuJ S ^»LU oLuiSJI ^ W^Vl 

Uj_ii. f_laJ V LCu ui-aJj^l Jc. Cjy-Ll ^1 olil^aJI ( J *2 IjU . < i ' ,^ 
liA Jij e- u^?e I^V oLujSIIj JJf kii ^ j* < 0 li**ji ^ 

* J~,Jlj L jJU 


jklc Jliij ."fla. J^s^* li*" llupiiV J>iij jJaJI eiiji J\ ^ 2 . ./. ULl^I 

(JL ^ . (+u3i <->U o^iljS fVUbU < ZLZ*. CIS, fjaJL ^ 

<_*_p<aLL jj^Sj L* IjjLl U j^Jj i-ij_aJlj (_M-i_iilj L-ital^allj (jajJUeJIj j_a. .nil ^# 
LT* (jl — Jl <a i it i ~i ll Lie. jij . jy.'J a «Hj jj^dlj ■»! ■* It 

l*j Livu v jsij ^>11 jLf^Jij uiaij^Ji "y ejSyi ,> u^jlji ^ 


iiUI 6 


Jl iic ii Lij^ ^.. ^-. ... j j f ^uvi ^ jjJii ji ^ ^uji lJj 2 
U^ii • fjill J>laj jljy. jJaJI j^lLOiVI uM oS>ll Jkj . <JjJiJI 

(j-lc. li* Jjjj . ^.jiJI Pi. i*J Jj-Jj ^.jjll Jo Un ...VI Jjj SjL, i^II , aU l J.. . U •■ 

J^-JI C^oj^ji Si,i^ oVLail 6^1 jll fJ JI VJ LC 0 i 

p^Llal ys] g. 1 ,r> ~ 1 (‘•^LxVl J,U < <iJayi 6iA J JJil iLpj Liicj . O pJjJI 

. Sjidl jc . Lt illj ^_i^aJI_, ilLu jVL 
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d.K ) <Xd,U. ,> (juiiJI jJL. William Dement cluJ ^ LJj 

iLLju ^Ul j_*il ,> j-f-i oLd-u-l ,> jJi L> 

JjjJI <£ j-a. < )..a .iVi jxiaJI jjl ( j ? 1 . .. "i H-* Ijjj-C. Lo-«<I <il fAj 

,_.L«. I J dl .^< 1 Rapid eye movement REM ( o" t c) 

oi~J £*• f — j <s* frf 1 * 0 ^ ‘ f ^ 1 ^ «<^ Jl e 

< U&LU ^Iti V <j| (j-« C.IJLI (_U n l" k J j ‘- ^1 vj^ j_fl 

^Li jJsJI Jo^-j ^ IjkSjl Ijlj . <1*1 J* jOLaVl jljojJL LA»i o>^i 

ilLa. jjJi jell (j$ 5 xj J • Q< f-f^V OJ , ' I * J ’“ f-*J (Xf -a^L-a .1 (Jjj _* "* 

(>-o /X • ^Ij^a. 0*1 ' Ui^ 0*A) ■ LT* - 1 “ ' * 


Cj\ Jiljiu, tUli f*oLj CxX^^i 1 (o“t C uf* 11 ^ ef* 

. « I--H ilia. JjUj I j <-x . X S (^jll jtil *Jl>‘- 0 J uf*^ ^ 


^j_a.Vl oLuoill jl (_>uljll llio2j| IjLi . jx^La-V I (jl (_j-U <Jj| S^y 

, JjjS <JJ J£ fJaJI oVjU^a JJ£. jU < f—jllj <_>“£, C 0>fk 

, <juuji^JI 6 J j J m i I I oVUJI j A > .j (^>-5 


j^ll ^a <uiLcj j L >-JcJI ^a <-LU o* %~TL ur® * u* 3^* 

6 jjSSj <jjS (jj£l (jU < Jlj ^jic. Sj}U • <*Aj ^-“1—1 (jjK. 

JjLi lillj Jj-a ^yJc-J < tj jn l V JliiaVI (jl I J I ^X.j jSj . SjVjJI J-*J 

ji-La-JJ < (j j o l *x Jj O-Sj » (ju> J-x^1 UL ? f-4- 4 ‘ b.‘ ‘ ^ U-5 " k -‘ JL-*^ * 

. f Vl jxa.j J t*A**S'W JlilaVl ^ < r >JI oLSjl t y OJD-^I J^ 1 

iiJaj Lfl jxiLaVl (jl ^jJc. 11* JS UJjjj . ( OftjJI SjVjll <Sjia. jakill ^LaJ Jj ) 

. Lft j(>laS (_ji Ijlx-a oLu-ulI <i j ■ . » l 4 ..1 

, Sj^ljll jl.iift Ij.^lxda; jl 5S JLJ^ l jJ>U± jxiaJI 4JUj il^ikll 
(j* ^1 ^jSI (j I ojj . llaiLa.1 ^jj u* <jjx^a Oal Ui llUjlL jSjj LjA^a O^j 


^ Ja*JI ^Jc. SjjLS ojlj jxil (> j-mxj 


.VI 


ill ^ <*LiJ_aJI ^--1 1 5j..t. til 

. (jdULJI UK 
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£ £ j Lj an Aallj clitoris ^Ja-J I . ^xj <454 jfl 

eji *s>~\ »V 1 ijLA U-lljJ . ^juulav (jgJ*l~V A I jV.Ly.il V l Jftjic. "V < ^J^vl 4 t -V 1 \ 

Culj JlSjJ . <LuiU^V I 4_ajBj I Lij l o \ « 11 > J £ ilrJL < > t a n^l I CjLj I ^4-cvll JUC 

Jjoju . <Lu L^Lval I SjjJaJI ^yu <^»LJLa j-A l^_L=> Paul MacLeans ^ViKLa J a* o .^i 

. I JC .Jjj oluril I Cil^JL^al ^ «i\fl J 4. till I jv^Lxl cLul j 


JL^ki IjU . <jaU1I ^LS&U <a« 1I oljJLI ^Lil^ll oLttl jLu 

1a ilrtf. Iji^rxi jjjSLi dUj li t Lfl.lrrv xun £je- Lav jvj < <_v>j» 2 v <jj | ^_Lc <JLl 

iiAuilll lUilLj Lj jc.Lua t JS Jj < cjJc. 1 ^1 Sigmund Freud .uj^ . I 4 J 

6JLA JjQ * £^ill jjl^I ^JB <ja A( Lq^j . ^jui^lLi J^LlZI Laa^Lzv^j 

Jli : ju^aljLA Ifl fl <aj ^1 JjLav LaS < <Wva j| <Lvic QjuujJ Sj^AJI 

^ lj v 8 !^ ^JL jJ5 j] >Li-o Carl Gustav Jung u j LLvuj a JjL£ 

ujLaj Ct*k LoLc Cj 2* y “ J ^ Ar ^ *xju . j^JoLjJ! jJjLjlI I ^J| 4 t * ./>! 1 » ^^ulaJI 
jlkA I U^Lc, J jl^jJ a \ V LslxL f J_i j^fl 4 -v , >«> 6 j_icj oIajJ 

Jj.'TV A CMA J (JiiWl fj jV^L_=vV I ^j-U t | I « <SL\is J.\ n J t i t* fll I u 1 Ij 

j^iil ^ivlji ^ ^iiiWlI cv^ll <1U ^Jl >ilL . ij-ioiLuil 14 ] o] Je iijLi^A 

. syj <l4^av Cxi 1^ jlSLfl ( ( ja ji^ll ^jU < IaoaJJI < LjluJ jAtC, ^ujutoll 

O L a. .a L aJ I <jJJa jlc ^L^.VI jvJb j ^yC. ^-uLaa| oLvjjIjJ Jjj 

: LSI IjUlil 

. \ 

• <> - * 

, <in« 4 » eljV Sjj^i a <I^La>_a — Y 


. 4 a l*j -v /\ <xojj 1^ | oLlxiI jJ — 1 

M M V 


, 4 Q 1“> -v a 4 11 l'i-^ CIj Lfl^ic. — 0 
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yill ol^LJI <J_L o* <li-t of-; f l^L_oU SjLSI UjJSl jJjll £jJI 

jjjt ^jiVl olc-Lo^J I ^jb CuiL jl itmVI 1+1 jLjSIa ^1^— jVI Loi . o < » j*b 

. UUI 
« 

^Aj I jU-^Vl jji OlaIiLc ^1 LIj^uoLj ioua^i Jft ji mM tj* <j\ £-*-aljU 

Ijl < OJ-aJI < 1 lauj <i»LA . 4 .i > ,,/pll oLjl U^aH £-0 <-*A 

o$-* j^jjLVI ttiQJI {JjiVl L »1 . Sj^J. (jic] i> £>ijll o" 6 «jLa-*-Vl ^-L- o^f 

. *y ^ A>ii 3 ^ W-fc* ^ Jl 

yui ^lsil 31*2 clk f^vi <> ^ is* ^ V 1 j^i J*b 

^iLa^Vl plUc .1 jUI (>a L*_Ja . jk^La^Vl l-l»J oLllj-jjJI ji£i L»J_*.j Jl^ 
ilj <,,„•, >11 cLl* UUI ^ U^J U-JS uff^lf 

I ij ~ j n U-. 2 ■ ... £j j\ .-.I'.l j . ^11 i : K_uaVi Washburn jj ■■■ »"■ J*lj 

SjjJuIxb jj -*j j» 5 ta.Vl jJU ,jl Jl > * rtl Jj ‘■‘* 1 1 <j-» I jj-lj offL-ill J* LSj i . 'O IjajJi 

• oLu^lIj ^xJjjll of; ^ lo*JI oil 


j>loj ,j] : jjULa. j« <j j-^ j La J£ j ■ « * > I »J * n tl^lj-j-*l JLl* cjl 

ci L® jail *IL d& JSI • jJLJI J[ >ill v-oLui o* ft jai: jS o*>JI jl«JI 

fJLJI • UjUl~o ^ ^ LeiLiij IjLfl l+SUillj L^l£j Jc j-bIbu Jjt\ 


i_£j_0 JLLLj oji « jt-all o®^ I jal I j^jloall I • LbLbj I « I~i - > b j I— £j-a ftljj (£jll 
f LbLbj LjJalLbu| j^<u V jSJj i Ljb j-> I j I ftl > * jl LJLaAaabI J 1 j® jL j 
« f&li ®lil o* a^ljill LL- o 1 ^ L» ^Lij^li;l o^-^ 1 cj^ 11 os®j Ui jJu I j^lj 

J J-U*>ll o^ j^>® _>j-kj 

"LLJI Ll” JLid jJt’ Jl jt Jajji 1 4 « .. .j SjLja-all ^A>il Ij-* ^LSua 

oLli Ifk. jbju "jA Jl cil jjujZ £* (i^iyi cML (jiolJI Jixll jl) “super eg 

.’Lkll Li" Jl S >k^ >5Uij 


® .< MI olilj-Jlj LUI C1L1JII o* SjjjJI ^ * "hi I Sj 1 t i b it j mi l £-a 

lajj jj I JJk ) JLa. o^- *Lii o<J LjJiLLi .1 jxi. jj < <-il 
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. ( J^ill ^jll s ^ iSJ| ^ 

. 6JjA£. ij^ijJLlo <U£.lj^a L l., n-v j it a lic ^^Jc. ^'i.-i-Ti ^OLa-V I jj-lo jU 

tS* Xj • (_>^l “'~> VI -laJJjj ^.ili».Vl pJLc jlji 4 . a * j|l 4 « . . L. 1 1 a 

a>J! ojii Ai jLikVi f^Vi jLiiiij . ai_iS] ^ ^11 

i Ulj^JI .lie. AJj i |J-a J U V 4 ‘ij .) 1 1 4 ■ A. t | A J ■ *. al | ^JQ ^ I , I -> "I I 

4-i^y ^ , jOLxVl ^ Sau^JI i-a^JLI Sj-JJUl S v Ui. Jc Uili 

‘daiJI <lUk ^ ^LaJ Aeschylus 

6jlSlj jL+JU j v^J-° u£* -Hj <> jaJ 

4 

* u±? <J>*^ <jLo wj^J Luul^jul >LI olluoJI 

I " » ^ » « 


jLc liliiai Ijl 0*1 . i^lj(3 oLi ^ liL^i J^l J+I^ 

U^J • Jd>la Ola lia-ijiiV lr<«nUI 4 ^ 11 ” 

LJ jOL^Vl J*lj . LaU2 L^ifcUj ^ V 4_»llt, jLi < J*t£JI ill •■■ 

• J>°^ is* V J 05* ^ V 

^ ‘ttiJI <JLa. j] f£.j ^ji < L^ji^ua IJu Ijjj 

Jl^ <U^ CiLaU. ^ LuIai jOUVl ^ alt JlUl 

LS* ^ OJ>^ M JL^j C^ljUL$ (^>yi pUL jyulil 

. oUSll Ji* ^ J| 





jjLluJI J.^ cM 


Lovers and Madmen 


Lovers and madmen have such seething brains 
Such shaping fantasies, that apprehend 
More than cool reason ever comprehends. 

The lunatic, the lover, and the poet 
Are of imagination aii compact ... 

Wm. Shakespeare - A Midsummer Night's Dream 


Mere poets are as sottish as mere drunkards are, who live in a continual 
mist, without seeing or judging anything clearly. A man Should be learned in 
several sciences, and should have a reasonable, philosophical, and in some 
measure a mathematical 
head, to be a complete and excellent poet ... 

The Empress of Morocco - 1674 

John Dryden - Notes and Observations on 


cu-Uc.1 1 3 Li ^11 £juu 6 jjJJL Bloodhounds j fv 

~ LjU i no ji Ijoxua 2yLiia — ujjll nl l o* 

< J*. ZjS* jliil 

Cm C m A ^ l Lfk- Sjoiil j-a 


Jl\ 


^i ml I Cjt—uj_aJI k-iV \ Jqj_LLj c i J, $ 1 1 {jJlA j v » 

, \ fl Jjaj ^ A — uu-Aj IjjjLuj I I ju ti . J Li 4 x^LaJI^ 

J * jlloil <^£^11 jtaljj LfAi Leu ^jikVl Cilil j^=JI Jtjl JJ t ( 6 J jUaJU 
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j < 6j i .1. < <i ^jLjlojV I Lfk L-lau ^ll I oLljj_aJI JJX. I J-zw A K l fl . (c 1^11 

, < a >l.i ^-L. SjjLi La <otc-L_u jj^-o Jlaj 


L^-juijLaJ Sjdi ^CJklj^JI £ ^Jn. <-& i Li SjjJS Jyi d^JbllaJI 6ju& ^-J-u 

I ^-L, <*j I^J I j5 O l^uxtaJ I ^-Lc Ja^ 4 1 > I * O ■^ -<-t>,Tv l I 

J_l JjlJ I ^iLojuj ^y.«. U , iJj-J I I jlA I Ij^l I ^yA A. UA 

JSV VI Li^j V ^ t u Jj-J I ^Kl I <jj-A *ilij ^Jc, ajVjc, . I () A « ? i j) > * • > I jt-jlj^il ^j-o 

, <L ^Lj j jJL Laj^jlu (,$,* iXi c_j jlki I ^JLc. 

O Lcj a -v l *Ljuu I * u ^ ^Lu^La* oM > »aj 4 a h ^ 1 1 oL-aj-^JI ^-L. jJL_J I a t j 

COOH ^Jc. L ^ I V-J-a oV- ifl~i, J. I 6 JJb J .rv V n I O I /j - 0 ^ 

* ^ ^ = -J) (^ ^ U ) NH 2 jJJJ Ij ( ^ 1 1 d ) 

6 J A *.l I o Hj>J I Ci I <=■ 1 3 -^ I <d * *i «ti*t J ( JjL"^ J j .1 A J — ^ A xa S > | = | 

La <aJ»l^j Olaj^q SjiJjuo JjlaJ qV jlSI* nl I ^JjLujj / ua . aj . A i o LaJI oV » Vi « u t L 
,_ ^ iIai iljLaJL jLu^jVI I j < 4_[f uj-fllj < Ja8JuI I (3^° < LskjJ A iLoxI I 6JJb ^ -I ai j 

jjU jot jjbj <Gas chromatography oljUJI <^l ^ALlJ J-* 

<_uUftJul Jo^JLl 49 U oLIj t "kll J>\c. ^(.xJI j Lf--x Lu . ijjJill ^Kll 4- mi llft 

Qjx jl 6 Lja. <fu^_A <Uuji&II oLI JJL sJI L LuaU$ Ij 4juuj^JIj ^LulswLs < Caxu Lx 

Ijl^i ^AiJi 4juula» ^Jl ^yLul 1 *LoU Lxj . £^iil 


3)j— A <^aI A.. i£% ^jytj . <£Loa ^,i.?j CuiLaj < t i J I ^JJO. *i?J I £ \ a V 

o^J « (. ^jaVI oLljjLaJI ^ j *< ; j* .^ 1 Ljlt( olfactory bulb ) < ** <L^J\ 

L> -aLk-liJI ^ iL*ti .. t .^_LAJ_JI lH La i V M </> IjjjJ CAxfc ^ j.Til I <jL4jl^> ^j) 

^JqaII Ij ^ Ll^.*il I ^ nLlll ^ic lUj jJa j < jj~c Jjaa j jj a t il ^jL*il 

jji << l£ jj ^uuJI <juuL^. <juj^Lo^o I j-^. aLAa ^jljjjil 


A.^ i^l I ^jujlaJ^aII cJill ^UqLuuI I * ^ I *Lal I ^ >f jaUuII ^Jc, 6 a 6jJAJJ 

. <iJ L <ijj A^ajjj La (J * . ^ 1 a“ ^jL. j t ia*IJ I ^Ji Jajum <j(-fl 
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‘ i jjjaJIj v-i^lSLti tfjJ 5 j*«LuVI jjt >.M I LSj 

jjJc Ljijjij . jjLuVI aic oLojJaII jjJc. J^xxJl < jm LmVl <Llu^ 1I ,jli 

* 5^JlUI c*i Jc. ^KJI S^ai oc Ji5 V Uili >UL 

^jJc. < — «_>-*— »i ( jl^x liLjSjj . <xjV I > — S_jJ V I CiLo J>aj jj j ni l I ^ jlrn. .i'i 

f-“j J j *-* V->*^ cr* < -* a3, ~ 1 ,u i ( identikit ) «uLt.-ill 

* > ‘ “LjLil ^ * <** lj A Lax ] I ^Jc. a li ill < uxLaJI A aA <Li . j Jj j .1. ^ jjS) 

ljjjj_5 Ly.Ltti <-a.jVl t-Lxj jjc. La j a-% j »~i LuLjS JJj £xj . liala-sj ait 
u^- t ' “.' '— * j » 1 1 1 ^jJt SaLJI lijjjJ# j-. ^ a i'il j <Aj_a^jil ^jJt »lll (J lt ajUJI 

• 0-° < — i>l I aj ji; . .ti l I ,-.l_.. —-I All 

AjaiJI ^ l^ji^ Jjili ^ aj^jS Sjai ^jAVl oUjasJIj ly-tnaiU 

Lfffaj f-ujl oLJS j^Jc ^^Idl j* £^ill Ha ^ jLU , JjiajUl ^jk. 

£jjj— “ < — ~ ^ -° jLtaj] aJjj }Li innate ^^ilx <_«JSJI a 1a ^.ixi V j intuitive 

^ ^jJ-5 fAX (J^jaj <-J£ . A^^jil ^fxtjl 

CiLajitll li^lu I a Li : Jjjio <£j>loj jtJjlj «L- t j_ia i ll <Lij_*_di . oLajltll 
^>*-011 ^till ja-uailj . aLxJI Jaxl Jl al kl L+lLi , Salll ^ il*>UI 

j a,^ « j-A < JjVl ja_t-ail 1 2 h> <ij_»lL <j|jajl J>t ^all ja-u&JJ jAj < Laic. 
t> t> Jjjj V aj-ox. ^,-Liilll rational ^iLLsdl j i^titli : la^. 

‘(^Litll ill ,jJt LoLaj <jLj-a. ^ji V a i « j ^ J. at .ill (j-u aJli-Aj . ^jj'l i nil aijll 
A •> A J£ i_)La_ua| J>ijj . > t l J “il l Lf lt LaLaj a_A ~> »j ^ dliAj 

aIa ." jaI. ' j| muddled ’ <lu j_o ” L^ll 4 f J . ? 1 1 ^ jr, J . ? 1 1 

1 1U . jUj . Li Lx. | J. t-i,,.-; ^1 aiLxjVl > La jxi jt Lab >LLxjl 

? jjiiiil < L < L Ij <iiia La I ax I nil ^jhs.jL Lid », . 

; 6^* ixJja culi LUll a ^lLJJI ^ (jjjLA a_jxj 

pariental ^laxJI L ^iII J ^a-^JI ^xill ^JJ * <LLJ| ” oLLxlj ialjxJL 
‘ f^b ^LiJIj Scl^iJI ^ AjaiJI jloii L$ic ^11 ^ ^ uVl <_lLJl 
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olj 4 « ...eil ^ SjjJUl oixii Jj c*l ^ i£LJI oLU-Vlj 

jU~. H J 4 <. t . ...j tl A jxlllj « < n .. . -> 11 g-jLaill Jj-lc- tJj-xjJI (jlcj < jLajVI £&£ 
^jll (jullllj . £ll J> o^uVl .- i . ^il l ^ LJ»J <U.jVl ^ j^AjJ • 

oLL-a] J*- £%j • 6 * 1 *- * 1 1 ^ <x® , V I 4 ^-J u>“ 4 * ^ 

^ jl Si _>ll ^ <_aljlt S Jj^ll J»_hOII ^ Sjjill O 1 -^ 0~V' tfjl-taJI o^all 

j .<«-.l l jkj-a ,j1 S jla Sxia llik olkjxdll 6X4 • <x* l>c-jjj-il I S j^-uoll 

. I jJLl >4 ^xJI Jj^illl aio>6J I jj.1 >4 


VJ L=^ ^ JLUI 1 x 4 ^4 cuj-^l (jill VJ 1 ^ 1 
California Institute of 1 — ua> jJj^^ll L^jj-L-ilLS j () » * {y> Roger Sperry 

. . 1 . ^ . .»•. .-v grand mal £^u»ll oVLa. jr>L*J ^jia . Technology 

. . .. -J l - ... j_k 5 .ifcLa. J£ jjolji j ljlxa -1 J-^aa < CjLjx 

Jaillj jauVl JaiJI ^ J^ 6 >II jj .1 <> O -^ 1 jAj .corpus callosum 4 r Si_iil 
ijujj jt ■■■"! £il 51 jU *-6 .j -4 5 _tL_*JI oil£ . SjuxaJI <-»aSJ.I Sj-Jxill 4 > J-^Vl 
4 , U 6 j ^1 - S>jHll oi£j < _>^VI jaill ^1 £ll JLZ xJ 0 - <^L?^ 

JjUL j ■ - «J x» La> jJJ ^ 1 . AS . ^ 1 xS Lfjjij oLjill jxc. <j 1 - j^IIj 

. oljjlll (ji jtil on j n< * 


. S. Li II jjlj Ixi. tjj j* f < | *' * ^ 3 * “^ c 4 ^ *t^ ** • LaiJoja. J j ,'i 

Jjl oil • < _. L» 1 I Jxi 4 a IjSK ^1 LjJill ^iUVI wiS>x f 4 

6X4 > 1 «~^ l <lUj < ^ s jxill Sxlj < J l» »l l X*J Lr -^*^ll 

6 jfl oe^ll t > V 1 . 1 ^ 1 J d * » * ‘*J J • •*** 6 j-^’ 

Y . . ^ L>>J Scjl iiJij corpus callosum l _ r ixlll ^ ... -> M jl 

U Juilill ^ olxJI jjaaiLi neural fibre Wax. S^«ai (j^iL 

I j .LS ji*i JJj £_.j , ^il ^-JLd. (ja-i SljXaJI 4^JLI S^-aiSJI oU j . .- ^f . <> /T 

( _ > Aju ^1 ^LLaJ i _. ... 1^.1 jjhlj^JlS -4 ^,1 i>° ^ o-^l !! <xr“ ^ 

. iLSoll iuiljJI 
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i>uVl ^ ^ “j'V cr^i <^j L°^ 

ijj^JI JjLa. j ^-k i» liiLi UjLluj ^1 p^^oiJI IjJb J>L£ IjlJ < Right visual field 
t-iLt^-ci c*y jljla jI L-4-i jkjj ^^lil LLjJaJl IjJoj j < o^-U • Left visual field j_uuV I 
j^ujVI ^-uLaJi Ll < j^-ujV) jJLI J^lZi <a_ 6 J-aLlu I Jj-o JjajVI v^xjLJ I jU < <jjjJ I 
jjjVl 1 $ ^ll I o I^J-uoV I Jjli v*ll.VS . £ill Jj-o JjuxJ I Ajla J^oLlii Jlxtl jj-o 

lj^ A d AJ J Vj . J l l ^ »I L ^4 1^* 11^ < ^ 4 4 mV I ^1 I AjuLajuI ^ lAA-1 ^Lo_JI 

oJ L=j I 6 Jj l^J I O L jjxl li < jX Axiil I jul I jj4i LdUt^^J <Lluii1 Li ^ a t U jl | 1 ^ m W | 

»U u ^ * l lf 1 1 J < £-M Cs* j-^Vl ujJLJI 1 < a J-oLtlll jXjj i_fl i V I j_cujV I 

^LL^iVU: L*-Ll 5 ^uujl*_a uJljLVl £JJ <3* <Lu jll oLo^MI U 

* I J-6J^ I *■ I Lm L-U I I LfJ Jll% 1 ^JukUjj I J__J I L^_UL^JJ I -v « 

) £-11 <j-a I I J>c* jJjuolI <1 ^ LL£1 ^ tA til j_il] SjjL^JI oL_JLl11Ij 

• £“^ <Ih° V^MI LT® cH> ^ (^ 


(NA) Jlxi 



Vj * <^l > j^Vl oiUI S^l <^Kil kii ^^11 1 ju 


. juu V I iJiaJ Ij I ^ Jfl-t-1 1 (ju 
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<UILLa oLajJa -0 L$ji 4 a { H <_» ^ <LmLm e l^ap bj^Lajj ^jxxxm ^15 
Ji. <iLr. jx^jlc OJ^I J*uJI < jell i> J^JIj J*^l U* 

j£Jj £ll L^^ 11 fL-l hat band l J^ ^^1 <p • 6 11 

Jq -J l ^_i ciL£[ band 4 .aI&j * 4-jj^ll ^ j-iouVI (Ji-=JI cuL^ hat 4 - aK 
^jJc IjJb Jj-ij i band 4_J£ j «Gl JU < ‘UiLal La£. <jiu^ll JI-u*# Lojicj . 
jl *> cJJo L>X*.j .hat oJ£ V <aUL JL^sVL jJjlIj L^i <GI 

I jSLA j hat 4 -aK 6 Ju Qn^ < Jj JLlA Jiwlj ^j^xA\ bSxs (gji Lo 

U\t 1 6 ^)JaJI 4^j) jl J - J *■ ^ 

j^LJLd ijJac.1 Ulo^J iS ^ : 4£La g^tu o^-b (5>^1 cp3 

cup Jlo 4-jJjl^tl 6J^lj 4 -J£ ^ - 7 .$ u * LaIjJ V Iaxuxo Pj>=** LSJ*^^ 6j f <p 
j^aiVI 3 — ^±J I oljji oSJ j . u^ ,ove 

^ 3 jjOil JJU ^^11 op li*b 1 ^ oUKJI ^ ^ Jpl i> 

IjIaj . 4_a£JI ^ 3^011 <> jjU j_p 

. j-mjjVI Jpil 4i^u L 3 ^ V u^Vl 3iJI up * jpl 

, ,v A- a t IdA. 4 ^ I J I i it ^ ">l I ^^ic. Jtl I 4J-& J-^f ^ I I S J x5 V Ax t j zj 

^ j < •. ill 6 Ju-u jLjuVI 4--u^li 4 Ut a*aj> JlSLJul J-A4 Jpl l 5J * A U^l U "^ A * 

^-fl 3*^ ^j-JUJjaJlll J)C J J I jt ll l i-jjO-JI SjjJUl 6 j-A ^jl JSmj ( <Jj^l J-f^) 

^ j .^Vl J.JLII A il 3LSLLI ^ ) jpl ;>» u^e^l c^J**^* u-^l 

. (f^ttSJIfell 

- 4^«JiJI J>i5 LaS “ 4J3IA LcU J^La^j U^ ^ 

uK U^ • Uf^^J^I ^1 <> vU^^JI Ijjc 

4jpj . jJLI jiu oVLaJ (^j j aju u ^11 Ls ftln.fl LLoL-d 4 -a1^a 1L» ljt> $ .« * * 

jAj u^j-cJLl JA5 *^*j Ud^^ 1 V 1 - ^ - ^ 1 *^3 

4 jjj±.jt&\ 6 jjb 4xj^ 4_JI iu^aij (jjJL-i-Ljj jpL-oj AJj J-^ll 

31 Jjl Ulj ” : Ajolll J-Aj JA C\y^i J15$ < (^U* 4 *^* 6j ^ Jp- <4.L ^ aJI 

.-Juu^a ciK 5-Lill 6iA j\ il JjSl 
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JJC oL^-ai JjU jdl (jiii <jjj JluaiVI JlaJL.'u Laic. 

SLoJ! liLaJ <U-Li Jc. £ll tf L£ ^ J£| ( _ f _uLJI JiLsu^VI . JJ...1- It <L13 


L^lc <> oli_^ -d £ll <> ^Vl Jxiil jli li L£i , 


Lfl ii^Lc V <_>'■■' ,'H <-L»L_ ) ll ^ L^-iaA. - L _,» j ,kl l ^.L^JLI ^ . iillL 

<> <^1^ J*^ U* v* SjlH-^I £A^I 4>J • C^l jjujjV I J^JL LfcUal 

6 11 ^ ts-& L« i^e-^j < ^ <-*Lfj] £jJ>j 

oljaill ^ii.1 a-LL*ij . ^oUl plal ^ AjxJi jjajI ^Jl <TuJLI .la ^1 

* 2 ^ jl cr 2 f-“->* < -*^ a4 ^ l-“l ‘-ij>*J.I . £il j* u-uVl J^iJI ^ 

*“ ui JM'I li* u* jj^l uUSj . l^liS 1$ K a.,.ui ^Jc ijjUl 

. <jjLku_jJU <« USII ,-.U.-^ 


<di* ' -■ *■3 " 1 « » l : Lui .* . j^jJill 114 oAj 0* J < -- 

SjLc SijUl aSlIll jyu V olsjjJI 6 la . <-^ll jjlll ^a^V .jiLJI 
i -*jl-*ll a* u '‘" ftJ ' ^l^^l (jJ*- J? < LfjjL^i ^1 <j> U a! I J[jj 

<-*— Uill ^y, PJ— a. (_jl (j-0 lO-JJ jjlj ^j-ij (3 1 ^-tUi , H I J J till 

Cyj . <>uVlj j-p-jVI jai ,j— Li, ^ jjiLiL l+^U, Sjai 5ijill ^1 
<jl *?o J i> 4 » * » ■« » fJ <j L,.. ij^ L US ^sjLxll j-SaL j] J_. ^~...H 

random ac- ^jLJI JVI VJ ^UJI LlLj . ^ISL > *oJI 


XJUUJ 


. cess 


l>® LT® >^^lj (>»i^l j^l J»-k jjjj Ijja. Vila I la jLicI 

4 >jVI jxiJI uiiLbj ^Xi LoLi Jp-a_L VI jjl ^ . SjLsJI i-jiL^iVI >l j 1 1 
t> ^ f—^ll J^lj Sal*-. Soj^. oVL^ail a>a.jj .£11 JAIIj 

• jdl ^ i, Jclii ^yiju (jl 

‘ C^ 1 on oVL-ail - ^jiiill ^,,->11 .-lLa. ^yil - aJLiaj 

I^P^ ^i^a] JO J anterior comissure ^UVl jl j— JL L. iQ-. a^.^ii 
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f^JI ouSc ^ i a^jSj ,>^1 f— 


JJu f-ill <— 1 L. J^ ^LoVl jl^JI tki; Vj <^11 fiMi ^ C 11 

^11 .7. 4-tSL^-Jlj <.»v^pJI oL»-lxII J 1 ^ 1 L ^^ , t ^ • 6 11 

oL>ll 6i4 Jiu . >lj oh! Sjl ^ 1 ‘ o^J • t^ LVl J 1 -^ 1 


r ~*l\ > ee ^ LVI ^'->^ JI ^ ^ : ^ c 

. ~U ,* UJ otuOL, s^iiU 


. ^LUlJI Jc. Sjj^Jlj lt* ol -> j5 ^ 

I.^ J — < J * ..^>11 f-^b-i- 5 o-" Vl (+~** *-* ‘^ L ^ ail J_4 ^ !J 

^IjoJL. ojUal^ < 4^ ^J-^b < « 1 ~' o 1 ^ 1 

_ _ ii — — .»!— I - I . ** . " ,i“* V 

jWlJI ^ 

jJLuU 1 1 Jj! 

S,|-< (jiujll Ijjj oVU> ^yii < £-t* <> ^ U “J J A ’ *- 

4jL-»I <ak^ ^ 

. ^IjSlI W.^ Jjis ^Ll 0- u-Vl ^Jjlj 'Jja- Jiui ’ <Sj 


<> oli l^i <^1 ^ <itLL^ oLL^L 
uy. ij4 ^>?>1 jSj • c 5 jLx ** 


^ .Aj * ^ 6 Jjiill L yi^< 5-UuljJ 

It j ; U-g oU-lsn^iVI 60* o*\ oLpI f^il 


J u-,ll JU^c \ji^ £A» oU£l j^u u^U^il ^ VJ 
JA. ^L*il (> °d>^' lj^ 1 ^ ‘ *>^ Vl ^ JL? ^ ^ 


Us . M.S Gazzaniga 

^LVI 


.M l ^ <S1 Jc gSLiill J-HJ ^1 ud^ 5 jU ! i> <*0^ ' 6 11 

.... >1 1 J>U. L^JUu Jj <<Jdll t- J-Ui tf 4 C 11 <> ^ Vl ^ J ' ^ V 

. LJS1I '-■J'*- 3“ LT^' 
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u-° David Galin ^La* Robert Ornstein ^ 

Langley Porter Neuropsichiatric LW d 

<L. J ,a^JI ^ V ,, «t» Vl j. .i . xi lj| <jI j „,»,« iljJ jLu« ^ Institute 

* C“^ i "*- l * < ^ up synthetic .^> 1 II < >L til ^J] analytical LlL__Lji]I 

CjLxio-aJI p lj| 1 * A < jJallo jJ> Lo S J .. i.A JJ < jJLI ^ al I a< 

Ij] S^aLUJI 61 a <o^ai . L 1 L jojl* ^Vl £ll j*i jU }Lo 

. l^.ia. CjH 


<J ) 4 ^ iJ ^ A * ^ 4 1 1 ^ ^ ^ ^ U ^ 4 4 > U 1 **" 4 “Ljl J 1 “ ° *J 

J!iLu ^Vl jxiJL V >JI f Uul ji Cj ii^i , ^Vl JJJI JLu>lj <UI <> ^Vl 

I A 1a jJb LJ I jm a juJ I ^.uj yji «***- < ^ L^l I p ^ « A ^ 0 ^ *>1 1 4 i o 1^ ^ 

* (3^"** ^ ^ oV i. a< l . u i <J1 a jJi £-11 j x*u V I Jjl£jl JUjLLu^I ^ tnljj5 (jLfl 

i 11 a JaIj i U^3*^ L-A ^4*u3J LllLi ijaAjuJI ‘ ‘ ' * ' LaJjCj 


• dJ^)Hll JLojl Jjuul uLuumI 


J-oIaI Liu < 61a ^ J$. LjuI! CjLjJjlII £-0 £ll £y> JH^V! J^UI JaLjuu 
^L- oilo Jj-o-jV I Lie JaH V 111 Jj-uj . 6 J~aJ j 6^-0 1 K [ ^ * * J^qjV I J^UI 

• I ^ I <^-muV I ^^ t il I H V i 

clj^ u>^ ^ <IL* jJkUl £jbi jl JjLJI J^aJI ^ Llljiil 

C^l ul Lpfl < jPU I ,lil ^ Jui ^1 -y oLLc. 

ScI^AjI CjIj^xS J lg_ i£ a, . laJ I <x A ll 6 jail ftll dlljlxil £hfl J » 

• ij c_> I - I ^ 

^ 5 fuj-iJI llil 6^1 l1!I ^-*-ujV I jUI ji jVI j_! <3^1 

6j.i ti all JjLa Hj £-c kj . <JUj-aJ I ill < 1 1 1,1 6j itj.flJ] J I1< lain £-o ^laJI 
tP ^ JoLm^V I Lo Jil il u C jLj I t il l ^.A Jal 4 t i» <. 1 A 1, 1 

• (^^1 iLpa AjSIH 
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pill} ^ L^la. ^ <.i A I f . ij-c < 6 jjLjl-o Cj-jL^ jjj < AJ^ja jJjlib dllA 

Jpjj^jlj^Lxu jjtj-fl djjJj^i ^LLVI P la - A 1^1 1 file. ^Ja oVlaJI 6 j_A <ja> . ^lll 

L^—a.Ijj I J£L*iJJ ^-a| c^lS < Kekale von Stradowitz Fredrich tf K, < 
JSL*i . (^Benzene ^^iJI ^UJI yj'xpH ^ NA"\o ^Lt ^‘ l_. »_.<H 

LfiS 4_u Li 4.l £J I 1 ^ .. * a 4 „a jj Ijju ,JJL2WJ JLfl <J Juu^xl i oLS^JLI jjAjJ 

Cj ^ La\^. » <j| • LaJaj ^j-^U 6 j j ^-* -Li-U^p 1 a til t n et Uaa 

■ La f u ^ ^- Lfc l 1 L a ,. i ft dp La. < d taJ I LA^aj ^ I ij^_c 

Jafi_iILxul LoOlc . A^lj La ^ JLall JjJ Jaj SLa^Jj fi-ifl 1 m a 

lj-uu <-Iia ^ *(£>■?* Ja J I jJlli ^ya ui^c ,j <L-cJa jjSil 


6iA ^ JLa J£ liik d^Jj « »« t) JaaJI <j-° Vjj ^jjJjSLII oljJ d-fl ^ V-.i-AV I 

LT^* (T A>*J ^ ^-A L^Luul <KJJLI ^1 jSjJISi ^jl iJLaJI 

< f^LaVl jkjj ^lll ^Utla^yi JUxVl £-} A- y JlaJI j_A LLa j ijlj laj plj la r 

. ^cujVI ^a 4 > 1 L jdtl Jj^oaVI JJulL jLuS L* [^ \ I jl 


J\ Ldx Vl " : Erich Fromm pjjJ Jj^I ^^aVl illl JJall 
oLlj t~J l <I^jLuu 6 La. ^Jl la* <i \ \ Lj L fl ^ajlall L*J I £jc, d Lilc <j| ^-S^aj 

^-A <wiL a ^ j uAjV 1 Jjl , ^al^JLflVI IjlA ‘*‘^ " » Loa ^ * ^11 dL_A ^ ^JaLjlII 

Lh° ^^LaV I IjajjjJ jxS L^Jjljaa AjSLft ^-A ^^Lx^Uj ^jal I <JLaJ <axuLlu| 4_j 

<Jla. ^ LlUli Ijllil ^aJaJI ilia. ^ jJLaJ Li| jkxja Jj !!** 

Ji^ iilii ^jUIj oLuL^al 6jlx jaau ^liflVl 6iA J\ ^^Ij . iliLJI 

LAj j„ ‘ utT\ jCa j ^^laVl oLl^aaJL <^al « t < U ilia, ^jlj < |JlJII (3*^^ 

o*- LajL I LLa JAj < jj.1 3 ajVI 3-^J £* jtfxJlj "j L-& JA iaL^ua 

I {ja ^jajV I ^< i<l I juja ^JL)A ^ajlujj . j j . u jV I ^ « uil < ilrt 1 jaV I 4_fi__iiai ^1 1 v— fl LJLt I 

* 5ail^aJ I j^JoLaiVIj 3^1 ^LaVI J^ual (4a I < Sj^Sill <iill 


> u 1 ^ ( oijU-Ji Benzine <J JLi^u Vj) al^ll -Oc A-t a i . ^jJi (*) 

( ■» . <J Cil_)j ole Ui j I » nil J. -*."... I I 
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fJ^JI cH 1 ^ LjJ-ALia lift Ip^a. <jLj LLaJ ^}La.Vl ^ 

oj : 0“£?b^ L-a>*^L « LLpj 11 a LI JjJL . L ^ V 5 ^ 

yjL-aj . I— oLoj 1 “ . ^> 1 i *? i v-JljII oi>^j 1 Lt , jkV 1 > wtJc I ^ij < ^ Iv j ^ 11 a 

. CxaL-oII (.^c^qLII v-jSljll LlA Jj=w_5 I j^jjS Jai^L* ^LS.D. Jl J\ ^r.i.T.^lK oljjUll JIajlLiojI 


^ 0*^1 <A* l A^J I JL**i .J ^ j,t5v u ^vrx_* 

< ^ t i wt.-vl l JLxi^V 3 j* 1U jx^U^U SjJaU SjjL olk^^Lajj ^LIaL ^jLxIj ^jII 

*±>* l>* ^ Cy <1lojui Lajlc . Ifji t£ jhz.4 ^J 

JA11 cr lflill kLilll ^ ^AX4 £>JL*SI\ Jlj^M ^| jLk.| Llj S " 4-ijJU ^jf 

JLi..x*i u, ill Sic jJaJI Jj-a J>a.^llj jx-LJI <JL=X £_U ^ j^juljVI 

. ol Jjlii 


CT® 0_LI (2>-0 ^j-ajVI ^ * al l 4lc j « hj V I (3-<-aJI ^J> ^Jtj maJJ I i ol" ^ « 

JiicJI oljj . r^Aj JJ&] I La p^ dllA : ^jLojVI 

C-^Jf >Aj ( lL-sJI a-* g j i -^i iV I ^ j-4-Lj (_^H) ui^dLlVI 

JLIaVl Jli lilL £-aj ) j-wjjVI o^ill ^ f ^lll ^ fW.II Luljj Ijloxlujf 

Jli jl iJjVl ^l*JI jk $ Vs ft J js-ll £y> jdLULiVl ^-Ay^ll j^aiJI 4jJL»Lt*cxll 

i jAixJ^LlVi ^xjjj .( 11a J. i X Luii ^duii 6 lA JjU . ^Vl j^JI ^1 vJulb, 

oLJSJI u±*-a f-fJ® : JLikVl ^ L^ul jJll .t 

JliLVl Jiijj . jLUl ^ LA.I j-4 L JJj J*L L» ^Ji2 

jjj.JL e L t - M .V I ° a j J I (jj-Jlj . Lj-liV I L ya^ . t l ja^uylll J[jJU| I ~ 5j 

■ y-^JI (jjVl 0^ C5J— -^11 0^1 y Cfi-tl o>— » ,^1 

2“^ uj-* ‘ I j l *N 5j_>-iJI jti.1 1>JJ 1-iiLLi.VI 5_J_* LU. |>.J_c. p c . jj 

Sj ^ tr* L-»L«j i^Lt L^&Jj Lf_xi oli>LLi.VI jAju Dewson 


(f^J^ 1 ) * <-“>4^ ^ , r i, w M n j jdl ^ Jj£ <JjU^ a jLa (%) 



^j| 1 a..JJl oljj-i 04 liA 4 Rhesus monkeys ^jC^ 1 

. QLuWl JiLa j-ujVI ^J^JI tj-aill 

< Sj^ill aoc. ^^1*1 1 olj oLL^ail jjj^xil i- ii i o jV I ^ ^^JcJI 

<JLUI ^ oL-^V 1 J LMi ^L^uJI ZjjJ * Jl ^ J*-*1L JJj c^i 

S^uiill ^1 ^ >JI 0* 5ULUI ^ ^>Jl\ JiT oLi IJu < 4^UI 

-Oju I >1*11 S *r>U 1 O^J • 6 jl>^ ct® 44^ ^1 cr^ *4^1 

uL.r><:i 01 ^Jj ^lu < jell 0±? vJ^LLiVI ^ Jje L. JS+&J oljUiVi iAi 

Qn.JI 0 -0 0±^“* *A>4 Lcl^Lxl ^ yx J <-i—lIL j\i *~i l l 6Jj-il! 

. ^jim! n La I ^ <aJx11 £c-L I c-J IjS J-a Laja 


^_fi I 0^ <J^1-JLI jiaLi-LI Sjj-ill Juuc <, . J -.-xi I 6j Lu &J I C>LL-<aj jJJJ V 

^Jc. I o Luaj^Ll <Lj-*Jil SjjUl jAi fj) o* 4^ • 43d>*"^ ^4 -»Lxo-l^ Lr ic (O^V 1 

4-i , Cll "V > inlt S Jj J-x <-Jl Jj-X-a OAf fJ (^1 < jLJ lF® *4“*“^ ^3^ — ^ 

I jjJx SjjJUl c-j L .u Ti . fv l 01 O^Y 1 <*$-* O j 1 ^ 1 ^ ^ 1 ^ U> A * J 

* tl xll J iS* >H Cj LjJ- x -Ij L \ Ij lj 0j* lMi ^ 0"° '-AA^I Cjlj-tLc- jla 1*4 itxx x 

£A |k^-JI j-^lj a 01 CT^ *■ * ^ L-* ‘Jl— ^ 0^J * J i ^ 1 

j jutxatll ila Jax cJJl 0-° J^l ^ L* Jj-^ * Jj-xS <J 1 xl ^l LxjJ 6 J-La^ 0*^“^V * 

. ^Vl ^^LxJI 


Lx 4 S juL5 oT <I-i aj 0-^^La 6j »tif ^Jl^x. jTla Ljjl^xl 01 ^^^1 

^^Jc. c_a j-5 jJ I Jr.LiT Of^l J-T-aj . j-jl^jVI julJI 0^ O^f^l ^>LJI i ^ \ fl v ^ h V 

< CjI jjV I ^o JcLLalL ftol I <-*Jil S _^AJJ CjIjjVI J i n a a.auIj ^ x .- aj ft l I 

. Lr LLxSll jcl I <T< J-X I jAilAX j u -x L u< al I I ^-A-» U JXlAJ 

6JjL Vj Lfl JAI -OXJ V ^lll SjLoJI vilt — ^JLI ^ . X . X < j 1 I 6jL»0^l 0^1^ 

jL^-xll je-» j-iiL <_fl jJL-o 0 l 54 : ^LLoi . c-j>jujLxJI jVj a ^ uJx LL <ljla-a — L^Jla 
^ LoLn oA*l A ~* A j ^ Jl A i ^ A r ^ . ij/ >>11 

«-j^ll ^ Uj > jj 1 1 .fl fl , j.)mn ill Ij-A La J jit il l ' A 6 ^ A 
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I p j L^ 4 aaio ^ 1 1 1 1 t*yj ijt * t'y I J*L I ^JLjucJ 

^ £-11 ^ . 5 -> Ti 1 jj- Ua J I 3j 5L* aJi < < i *i fl’t ^^-uiLVI jJcl lj_$J 

. U«*U 6 j^j ^>Liu JjLujVI 


Right = right jx^ ) = Jju*J\ ^1 *UjyU : v Lkil^Vl ^JL oUill vj£l 

3 llAj . <Jj~=k. jJ I (Jj < S J a a ~v l I V (j f-iLJ I t I j ^ 1 £-0 <>—8 J-fl I UT^*“* 

rectitude, adroit, dexterity, righteous, rectify, in his right : oLJ£ <jlLH 

. t jjjlttj ily-uj jjjAj ambidextrous <J£ mind 


sinister LJ£ LLiJj, £^Vlj ^^.llj ,v-Jlj . .Ai l ^Ja^i^uVl La] 
<_^K 1 I JjLx-i LJ -^— ^ jl f& — ^ * — fi^IUL I — xll <_fll — uiVL ] 

left-handed compliment j ( jU^JJ ^ill <_J £1 1 ) gauche < j L^Jl * .:^ll 
L^kA jL^JI aj Jl Jl nalevo < — i-LII ( j-flj-o ^ ) 

Bill of V j (jLuJI ) mancino iJlLiVI iJHIj < (**) 

. Lefts (***) 


4 - 3 $ <*■■■ *, ** * A : ^ j lyft <jLLJLa left i<J&j 

ala <j-uL-«uJI ^k jUujj ufAj aK JLojuLuuI < 3 K Jj^jLaJI ^k right 

CT^ * IjjLS <3^111 e}LuJ I ijusajliLl 6j_flJI <-uB Cxa\ ^jil oSjJI 

3®- i ^k LS, J^aJI ^ ^ a^ii 3_*3 * o*^>J 3^ 

. " At the right hand of God" 


<JjU^o ^ j^ 4 -=>JI jli.> Stanford-Binet IQ *Kall < ill > aj^Ajll^ jLill J A*. 
^j-ojVI L_iiUaj j LjLx Vj .£.11 3^ j « « ** y I jJjluIIj < 3 A fyi jluJI u-ijllaj jLllH 


. ^A -a-l — <-LJ Jjj I 

(f^ll ) . malevolent JL^JUaVL LaJ l^ioj (**) 
) . Bill of Rights ^ j^JI (***) 
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. <la 2 Jl-S JJjJ 6jaOl_J ^jc jjJLaJ I 

djj jl iSI I JjuC. <-a-a aJ I 4 aUf Lf_»i Jj^JuLjuui oIj Lua V I 6 J-A ^j 8 L*J I JjJajj 

J^jJuJ I j) « 4 ^ ^_j lj Lulsk. V I ■_ t ^ I d Lfl < jlW t ^ ^j_A LlSj . La^^al I JUC S J > t<i 04 IS 



C** 


.vi 


jj-u oLa-p-julu Lfl.ilc ^ 11 x 4 Li £cj* I d - ® j y * iJ h u V I ^j ) « t ill 6 L Lrv _ o J *i 

v3-^* lt* *j j * ,< rt 


l\^Vl 


I j_jLfl Jjjul ,, xi 

f <! ■■■ d cV 1 dxftdJjdl xd Lfalt Jj— lol 


- & 


VI 


,4_JiVl J\ ;'Vlj a .t.'it I " la ... tt~>l 

n tS JAJ ^JUJI ^-fl 4-i-u-flj & Lab t V I dll* 


I <_cj_^=Jtl oLJa 4 -iiU 

. i ft i \j) va f jj^LL 4, ilfl | JjoJL O 

. <•> • jt-J'j uf-ll ' 


(Jj— A 0 1 - L»jJ i P t— i. tl I 4 luuV I 1 ^ 1 fl A X ■ ‘l -i.J J -J ^jj t d^) 1 * 1 I 

Q j Uj ^ i t 1 5JJ& ■ J-* af> I JajJ La JUC j jt * fl lltl L=wti-J < ijj i xu jJ Ij 4-S^U. I 

, I J_J I 4_iJb 4 jlxju j ^a£. iifti V 

JjJa La jiAt ^ ( toilet paper) ^ljlx*JLI Jjjj ^Uc jJb ejL^uuVl jcJ dj^-f ji 

< jjiill i 4 . ,»a\ l a jJaji ^ 4dtSJI 6JU J ** *■ ‘ «« * d L «* > V 1 d^ |UjUI idfc I • 4c L ud I 

IjilS SjLjJI dtl j)JUa-aj I^jjIS d^*^^ d^ *4 i Vj . djLc ^ j-i-u-d I U-JI j^-Aj 

, j^l ^ij d* L>** ^ ^ iJajj L 44 L& < [ 4 -i j u ax o 

j_> If- 1 J | J it | 04 IS • 4_LZkd Ij jJSV I i JjJ I (J Laaluj I * > 1 lr> >-> O LLa Ul j w V i 

^ladf JLili^ t 6 LI i pi jj J ijA d A * tjLJ -4 ^1 ^ jx ^a II <LLJI oIjLxAsJI 

t <Lufcl I^JC. Ji l^dj ^lal» Sjjldl iiJjill p 1 In^V I oilSj • <4£*Jjj ijSVl Ijk d a«*t 4 m tj-* 
oj LS bLijI ^jJJI J-A I j-Siij . SjLjJI 6*i-A 4 all ^ 1 JLLLu qLj .Ii. oljjl J 4 


t Jj jLuu-JI j-a - 4_J»La^aJlj oLiiil j klx . t V ^#) 

o *> jV I Qt ^ US qUjSj l^ilSi ^i^ill U] 1 jUu_JI JJ ■ <j mJI j <jjj*ll Lot 

. Iji^j .. jL-Ji ^J Cy ^ u-e 11 J! j 1 -^ 1 t> boustrophedon 
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* * ' 


<£j-* ** * -± 1 I 




£ll JA £* .JlV J ^ » '| . M 1 ^1 aJI Jju s ^La <5iU. a^j3 i 

Cy* ->“2^ <5^ lt“ f-4- 0 ^ j^U-° ^LkAVl v_Jc.ij . j^ilSJI ^,a.~i i 

J_j| iaLujI Jjj L» dL^ dla £-oj . (ikilll 6 jjb Jj-^K AiU. JllAj) £ii 
j-^-«JI (j-aU^iVl <j1 iia.V alj . jj.1 ui^LUj ui^LLkL SI.Ail l 

<s* h-** J&i f^b f^b i»l^llj Sel^l Jl» £JU ,> jH*ui\ jAli u r i.-,t 
SjjJUIj JKAVl Uj^ Ji_o ^Vl JAII Lfc. ^jJu ^1 plal 

op < I>f* oA: a* -w-* ^LaVI ^Jc <1 jVI ij^ju JliAj . LfeUJI 

JiU. cs>— Jl a-JI ,> aJI <_sJ ^1 5_a_p^ -L jU^I I Jac 

. 6jV^li JJUj J-arJI 

^«uVl JAJIj jUI ,> JxjjVI JAII ,> J£ ^i fcjjjL Li ^1*1 131 

ol lAa! . «C3jjLij U*3_a 6 pU£ .> JcLuoIlu j_.V liili , <ui 

UJ^ Ji intuitive dljaVI <^j i^adl iudl ^| ^ j^Vl JAII <ij> 
oU^lt >- L . Vft-, ai Jj , ^Vl JAil ^ ^1 Lul^> olibUJIj Jl^iVl ^ ^ 
,jl . dKAil aiLil jlill ^ S^ailL ^Vl JAII jUj < jA VKAlj 

jUaiL ^j£lli }LIm CufciJ VjLac-o J_fl a j.aJ.1 t^aaVl JAII j_ iSLiu 

. Paranoid ^ I I ji ^L^SJI 

^LajLS ix*U <> Stewart Dimond aij-^a : ^0311 ^Lc J^~... l 

‘ 6 11 <> <>fV I JAU U>Ul <^»U <Lu>1 oLai « ^Lj ^ 

r-^l f Cp 1 ca 1 -^ -^1 Ji oLp^Ldl jjU j-lLIL, . Sa^ ^ J$. 

i> <> iS^ uK»^Vi Jluu, . j^VI jAJI J\ 

^J.1 Jh* JAJI Jl jjJall 61 a .r.'n' l . ijila-a.^11 1.^ 'm ji ^LiVl . ■ ■ p~ 

JAII ,> la-fj .. if. I jj , uij_aJL p^ Jj , iAL^. .Ali J IU •.. ; LlaJI ^jj 

4jUJLpuVI (jU £il j^iA J^x. <1L. ^ 431 ^jLajl£ jj-AJI c Lk a^jy . j-p-jVI 
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'-v . jjjuVl £11 <jp o“«Yl Al yi i u VI Jj'" AjIIjs^I 

j.r.l l J j-<* ^.Ul l <£K.till elj^jjJI jl£iVI ^Jj • j-^Yl jp* <t -f 4 .>f^ Slj^aJI tP 

. ,3-cljVI jJ-l j ^jj-u-JI JuU tlij> <jftlj£ j J ^ A i 1* HA* • u-^Yl 


IUU^ * ^\ 6j^l> ...t.l.'.*l 0*1 oAjjll jjlIaj paranoid ^lljujll lP 

< Jeekill lift Jl-o Jj-=e.j ^J-C. £-0 < CiLoj^-aJlj ‘“Y-ajllj eLS-U^aVI >-*J ^ 

<jilj anxious " LLli " ^ i o'KjjAI o!-® L . jln-v . 1 1 lift (jL^ HJ-i 

>*jj JLs< ‘James Forrestal JIIjj o “ AlLa tr* £ jl>< “ ta Ajj* 2 
j'l JI-- ...jji jJLLc.1 oiLill <JLLJI v^J 1 <fl-H •*" : Sx^l «=*WI cP e. 1 UJ1 

l^ilS (jjoll ftjLLl • <3^-* lP u^b^Y 1 

Jjj _>i]lj Jkl ••■» (jJI 6 ^]LJj i^ljLjj AIUJI *Aft o’l b^ 1 Ail i «ui Offtfti-*-* 

. <JUL, ,11 L^i ^Vl jjJI ,> >i i*p. Walter Reed Army Hospital 

> lie lij-i u* *1 *** ^ j “*Y 1 <1* bilj- 4 b*- 4 ^ 0^ Jli*"j>* ijl • iA f Lojift . s . ti i “si j 

<^L^I jLlc.1 <j~X ^>1 JH-jLpJ cmK .<^^11 Jb-dl t- A*i— 
f * # 

. 6 jC.Lu-1 >i Lu<» vo r r 


J 1 ol jjJj— J : <jC.La_la.VI Cilj i il l I Cil—Ajl ^ Cilj-olj-o Aj-^-J (j— 4 ^Yi 
. ~ ■ A l iuQll itjAaJJ ol^lj- Cwl£ • *SP U S^-Ji ilP Lft*pJ ‘ lP CxX^-Ji Y 

uiLt.l£lj ‘ iua-aJI ^o-oYl ^LjjJI £j_>Lill efi tjJjYl ic>j^ll ol>j.lj-» i> 

^e. Jjj Iftjjftkj <JLa I 0 a l .til^ lj < Ljjljjjl I A-oV-C. J^C- oljj>lj-o 

ISjj_«I <jil ) <V I 4> ^ LLua^o o^* fj Ijj : ^LftJ-^l ^ • ,sl -^ J 

. LlL lx. iL=ft.>Lll 6 jjb JJtsJujjjj < ! CajLA * AJfll 


^jjVI ^11 Lj ./^I-LIjjj ^jlJI 5jftji=JI patterns ^jlxl I Ai.^ ^.jl V 

5_^l jJil tf-iill J^lll oJ-» < J-*-“^Yl jell JiAlj jj Ijl < «-ill3ll (> 

Ja. ll*]j < ocwj Jji. (Xjic. _>j££; . olftiLc. o^ oJ-^J A^eull V 

jl ^1 < ^11 ^iji o ± ; ‘ib 1 ^ cr^l C 1 - 1 ^ '-bP= JI Lp 6ji *A | J 

.^^lijll f« »? JL ^ Jjilull ^yil 
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t Uj*Ll (JjLji-uj w-s^LLd^I ^Jc — 6 j»jr. < fi a! — * VliLoj 

die. pLa— cVL (Jj i &■ J L> (til f . I ■_«! . ^ * :^.jll <ajj Atf. Jo. ,ftli J j j ^ ' * lllLfl 

^Jc P I J .H r . V jJVlj ^ ji i JjJJ LajIj ioJ^J Lllf ^_Aj r £U^fj ‘ U ( 11 ^jl£. <- 1 Jj 

v— Aj * i > LilV f <jjj die. l c I—. 1 * J 1 > jj L d J gj Jj-a^lA I J — J , Ju-ta-a*JI 5 a^I , ,, 

•lajjJb ^ 5 1 i.AA^llI 4 -q^Lc I Jj^Ji I (J 1 a.x. A 4 ju I y_j, , v 4 .M ^_A L A jl!q 1 J A j . ^ ^ aV] 

\S jij ^ Ja^ A i.i.t.i l I j^o 'v i \jj\S j < m! I ^j(5Lui Lj 1 J. a I jV j JUL^uall 

c*ll^J — 1 \ a 1 c , <j 1 &a 6 ^_Aj — j,uftAl Ijlaj 1 1 «i <LUJI OuuaII 

lj-4 S x C. ^^_ 2 k. I A ^ I n > cdjdll ui a In II . p I ^ *A % tl jlf j tnml I Cj 1 o^Lc. 

(j« h ^ J J-A ? ^ji L j — cXi ^ | JLjjj j-A J — A S 6 jJ-uX4 Lo S <ji,a X La : ^dl I 
<jfoLc. IjjJJLi j-uuV I jJtl I dill ^Lo-C u^llr>Tt <XjujuI l.j .. J5S» AdJbj S JaLj 

. fJVLfJI 


p LauJV I ^JLc ujJ-ft >_u lia ja JaLslIII A Juutu jJjuaALuu ^juLi 


Lu. 





Ljlaa d-A ^QJI J j-flJ Lfl t ^ jJJ <L»jj Jj^nAJ <jJc ^a>i I <, fltal x'ia ^Jj 

. Ijl^LuaVI^^ IjjlJ J|VI u ^,ftLoLJ lo^ 

j-tslll ^.1 ft. .yj <jl . Ill 6i%> La IjJbj < Ljau ^inlil 1 (JaaI <a d-Al 1 1 p Ll^V I ^-A 

. ^Aa il I ( iAo > 1 a ^ K1 j ^ iliiLL* 


jIaJI <LqjLa1 VI ^ a ^-A.fllt ^yc. D.H. Lawrence I . ^ j 6 j ^ 1 ^ 

J-0-5JI ,jlj a '» » ‘'S~. 01 Jb*^ 5 ^ : ( > .1 J-> . , ‘ JI jliJl Sj j . ^ i tl ^jic. 

J^XA JjVa ( h }U>a1 JA^II ^j| <0^ . Jlj£ ^U_J <11 ^Jc.| ^lulj . P I AuJI 

I A in A <l5Clj < (j all jljj ^Aj < < a5L.i1 j Lajj <-lLUIc. oUaLkljl <J ^Lfil t pLojuJI 

^laW J^b • •La-II ^ ioL^ <cj^ <lu UAaI jl ^ 

A OjOAi jJoLa ^_fi < <j j^Lal 6jJA jl <S-»Lt*j <ijJU 111 LaJLi^. ApLfl^JI j 

t <i^JI <jL^_j (Jj l a j V ^l^ULaJI cr Li^Il I j^aII ^jLa 4 «L jl amjII ^ Ij^-V I <a.>xU JiLo 

^Ijk ill J ill ^Jj jkl I ijl (gl <~ill QiiV I < n. L^nl I P j — 1-0 4-^jJj ^illil * 
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. <A_uJbJI o*- 6jLuC jJxll Jl <jl ‘ L° JS^ 

Li jjb j < jjfc Lkl I ( ^h° 5-a^-i Ij jjaj V < Vi a. s fc. oLS^Lc. i ^c. < 4 j * j .* L o I j*a lj-o j£. < 



. ^Vl £±\ Uu&j ^ 6JL Aj ,<1^11 oU>ll j-o Ji! V jr jll £ I^JUJ ^ 

jJll jli) ^aJall J * 1 -v "J l JL>-1 <-iL£ ^jLalJI jl LuJx/\ Lie 

J j.A^J I <JjLauaj t ^LJl 6 jLAa 3-a^Lc. ^iVl Ijjj (j ujj l i l 1 S=^\ JLaxAuaIj I 


■ ah ^ » 11 a j . £JLI ^ }LH i^j i l al i jJ ^^-le JLs^aj ii >*-* <1 <£*d <,.^1 
jLllV 1 ^ t i g . 1 ftfl/kA <jl ^JjLaJ.1 4J^AJ V £■> > ^ ^ <1^ 

^1L <> ^SVI ^UJI ^j Jjil J <A U <LaVl oil. ,> Vll .J . <*1^11 JL^VI 

4 i. ,.** jfll I 4 t r (llV I In Li La-Aa^ Juft ^j . i.u t 1 1 oLljJJ ^*.uLvll 1 j^a1 I 

j. . ^1 ,LW I jj| JjJi 1 n uJu o Luu^ ll <jti ^j-JI L.I French impressionism 

! (£j^\ *j* <aL^I ob^ 1 j*i '*** * H*e <>j • t»Li> J* 

1 <JjLa*-aj Jj a > 11 »lj-Ai 4 x 1 a f. <jlj <—>LlAJI lift *Ja1 

Util I ^jlll Jj-0 £-uli-a JAIJ JL-jlLuuL ^LujVI pl^all jjil <Xa J « La 
, a.V.U oia5j1 La Ij2£j . ^t-C J ^ln ^ajV I £-U J-ae <. 2 fc..i 7u . jloL-uVlj 

Llj - L fl-Aa^o *r* * ^ 4 j-a Lai < 6 JjJj=w < a fla Sj£ib SjlJll j^L-i-tfJI oLcLtu jl JjlIII 
\ Qj , j^uajVI ^ ^ 5-aJbLuoA <lu^ <*"«» ^aV I ^jLfl — 6JaJX, oL-p-uaj ^^>aI 

LLx ^a JajJI J\ 6j1L _fln<ll I1 a ^ JaxJI ^Lil ^ oljil I jjj_c. aL ji 

. aIjIxa^ joau 


(j-u oLB^LjJI j LlitLl- a jLJLjL o^>i o^L^ j-il-x j-»LJI Jj-HI ^ 

. oLlala jl Lj^ oU^LJI 61 a ^ jaaaIII ^IaI! ^ <jLi : 5 -a^LjII oLaUI 
. a^.t< l Lajlx jUI Jaj <5^Lil Rene Descartes ojI^jJ ^-ajb 

s \ u^) I d A ^‘J U^Lx-a oLB^UI ^1 I Vi a , I f . ^^lll <-iiilall l 

Oa^juol la j i ( J6_ail < i JuA.^li I A~i $ n j ULx. < ^. u llLl 

1 AtUf ULiu^l Cul^ 1 ^ jSJ j jLx^» <jlleJI ^ al»Vj L^-!ija <oiJHll <t. u j i^ H 
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ol >WU I Loi i £JU JLq-jlJ Jli-A <jj , .1 ^1 1 iljLsJLI . £_jLu*JI 

Jtll ij-Aj < ^j A a i 1 1 I j <n« t\ JaUtjil ^yk £ jLaa^-fl < I 11 

, oLi-^a ^1 jX-oj ja J I ^_A A Jj l 'vil l I jSLAj . J^ajVI 


i^L oul iiU£ i,i - UaUfi ^ LLAiH JL^ 

” ^ ji ^ ^ jl JflJI , ioS^LLi j] | 

f^j JI — clcVI a j_a J * aj . jJLI , „« t » cxjLa* jJA-j Jol — £ <c$.aa 

^jb iuL^AuVI <aU£JI ^jtjJ I — <LoJL I {ja <GLa lj£_jbj . ^JL*JI ojjuL t aa 


/2.? 




0-0 Li-M JmsJJI 
J- t* 7.XU -II £jU( 

The Future Evolution of the Brain 


It is the business of the future to be dangerous .. The major advances in civili- 
zation are processes that all but wreck the societies in which they occur. 

Alfred North Whitehead - Adventures in ideas 


The voice of the intellect is a soft one, but it does not rest until it has gained a 
hearing. Ultimately, after endless rebuffs, it succeeds. This is one of the few 
points in which one may be optimistic about the future of mankind. 

Sigmund Freud - The future of an Illusion 


The mind of man is capable of anything - because everything is in it all the 
past as well as all the future. S ’ 106 

Joseph Conrad - Heart of Darkness 

<1 aa" < 1U ^ <Gl£ yU-iVI 

CMi < ^ oL^Lu J\ ilU* ^1 dyj . J>mi ^ ji , jjU 
JS ^ J*. iyi Sjai yMM dV : U-Ull SjCJ cuj ( 

** M 

• <L*U2 V jSJj L^J Jj V 5^5 J2 

olijlil cu^i - <™*il oLijiil t y ^ i l^.h ^I^VI 

^>11 c yJI iJiiLU LJ . oUU^VI JLjXt l fl.A..I 

<^tl y ^ . "y ^yi ipJLI 

• >.SU jJll JLi. Jrj 
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. not innovative < oLjl^I^JLI ^Li ^Lc J^.tn 

! dLtlJL ^ * j. A t. J f oL-Oul^Jj-fii 4. — rv Ijj t <-A..*o<j--iJ a A 

: jl^ul jxl_A l^j I J[^jLl , 6jO-C i JJH <JUUJ^jLL Jil jl 4 ft 1*1 A <J (J> fl> i *IA 


CjL 


Jl iufi> 


v-J£l 


fr^KJ • 


*>L_^JI ^ £±H V ^jL$JI Lr *-olll cxjIjj jj 

£^1 ^j-Q ^.1 JLflVJU <_AjLfl_A qL A A J.^.1 I JjjO LAj-J-C jj( l£L j_4 | j * * • « CjV j Laj 


jV f <Lo_ftl I jxJb JjJl O I * JajJjA O <j i mix if I i > 1 Irt t > J ftft i LJ I 

« ^-lo I j-A {j\ 


tr* ‘ o I^hJLSI I O.J-»JI Jj < 4 VI ol^iilll 

<LojjJail CjUUlJI La| i jaJ £a~\ ^1 Lh 4 Lfljli j-a£. L$-aI 

LjIS-ui ^ Colin Turnbull J^ju . ^a-jJLlll LiAilj Sj-aLJI 

^IjjVl jj-o ^ ^ > ■■■< sLLil Uj-x i a u-Mjll a The Forest People oLLaJI 

• J 1 ^" = jSljH I jJLc. LftLUc.1 (Pigmy Lf ^-) 

< Ifjjllj jfl jLUi 4jSJj < l^, A * t iAAA jl J^ljlkVI liA <J)1 6 Llill 

6 JlA ^JjC. I <JjlaVI ^0 JjJ-xII (illjJb i, jula . jL$_aJI IjJb e \ jl I hft "’fcl IjJjI 

(Jjuo ^uLl 6 Lux ^a La ijLlA^LuuI a tj < oL*-cj-aJLI L)- 0 oLkUull 


^ic O Ij ^Ll (J^Lx 4 4 • * <jLx^9i <^LJI qLuIaI I ^yS jJIarJli jklalAVIj 

Jl5 j.j jJI ^jli < oIji-LJI JLaJI j-A U^J . a,a > OJJJ JLia^Vl J-*JL*il 
Jj-ajj . J^ialii i-ajV o I^_a_aJLjJ I 6 JlA LjjU < O I^UiaJ I Jj-a Luaj(j 4j^lj * ( jLju-o 

^LaJI LlUj CumI uJI qLcIjaa! I <_ilf.V lj J < n a ^ja-A L^ jV I £jju 0>!^LaJI 

jli J>j3 

. Ul jiL ^jluu UjLlJI <LuLJ I jji jiifcJ I 


jL] j ( Hunter gatherer ^ A ^kllj >\ AjLO il u)Lub LfJkJ jL ‘_»L I UjJtuil CuaiLc. 
^JLaJIj Lo J_U Llj li I jJj t < it« tal I 6 JlA £ a >lflt ajJ a LjI ^.ir. <ojL <Uj| oJ LxA I 
^aLaJI/jjl *.^1 1 6jL*A-a. J . LlljUJa ^jC. Vi LjLa SLajJI ^_jj_L-uV I ij-A {jC. 
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.taJj 6UJ| <1 JjjL ^ jVI jaJti . <_UJU S j_-iill g.lLii <_*ji _>j| 1 .^ty.C-lij 

• ^ ^ o^i Jl Ll^Jj <*i SjjxII j<L- V 

^JJ.sJLo <il~ A., 1 .1 CileLiUI cjLa^a] JjjjAjJ. 1 J-, Ij-iJ-C. I .‘.lU^ . .-.- r. f 
is lc. Lf ic. <jj.l=JI <iajVl <tj -i -v 1 . 1 ojiaJj polymaths jv^kJlj . ijl.H 

. J.B.S Haldane Oi-^J < A.N. Whitehead ' „ nl^ .Bertrand Russel J-j 

t_iAl>U si* JL-. tjLa__^»i ^Lli] j] J^uj JLi . J.D. Ber nal JL j-j 

OUJkij Clij 5-^jLu. ,jL«iVI 4_xi gj Ul , „_, <J^_iL S jli ^1 (rULao 

lt* Jaj * - A l l Ijkij . conformity <_. S il^ .U ji . A j^j |J 

. oIpUSII <> Jil l.ux. g3S jiUI *Ia jL . jLLIIj L^, SjJk m 

• <iUj cr*i 4%>k u* 4^.* o? ^ J*>f L» <JLa U< 


jIj^j SxS_*II JSLill ,> 0,^1 LfjJ <ja.ljS ^1 ^LVl aii 

<> £ . . . lU j Jj- « < H 1 1 ^Jt <j-jjliJI (> Jj> ~> VI 

J^LJI 6 j-4 JS ^ 6J>a.jll <_JaljX-0jJJ <L..ull i_iljj»Vl £a j« ~ <_JjjL >j ~j 
jt^j L*Lajl JJj ja Vj_j . ^1 — «-l*lj LL ii i ^jj_»ll f l£j|| ^ .*.~t 

jLiljl jJii LiL-J . oL iox. "'j o*. it- . - ; " ^1 reptilian I . a ~ (jj jyC ■ 

'j W o' t> UL_Jlj o^^IUI gal* ^ ^LUJIj 

Lu-jl.il 5_akSJI OL_;^kU i-a-JU 4_xiJU Sj-AUI 4-^. -,V1 ^1 Ljllilj L jxLu. 

llil* iM'-h QJ 


^ <-X.l -.~1 -> v I < <1-% .A ll oljji'ill .-.I . ■ -~ 

lULajla. j£Jj iiSLu, Lx-JS: oL t-l a JSUjl; V JaJ . e lj| .‘I .Ij. >11 .11 

Lu-aiil I jU . cU oi^l l 6iA jk Liis 1_»J ,^r. J.ji-n i a - .ji « - . 


Lr La.l J j]| LfUU^ j-9 - j^lll ci U iil-% ni l jj^j . „ J .s- ...I I jLi LoLj 

oU- iW I , liii LuL-kiVI olijiJI j-oiJI lj_ili - !•■... i-. i ^ii j. L ^i ij 
(jjJI Ci U . a~t a.ll tlLU . <UxuL— Jlj 5-iUiJlj <-c.Ltla.VI tjjLajJI jjL-a-i j^'..* ^j. 
• J . i ttU .i ft l l ( LitA Ciiis Jlj) <liai O I J« UjLlcL <liiaJI jlliVl t- JJ-n 
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Jja j — 1 ^jl jV I tllllA S J i ^ncJL I j j i a j < 1.1 < n L-a 

qII O^. v j s\£ p IL atl 4 _aj 1 v a, 4 !^ CjV^Lj — 2k. I ^yc. 4... ryi lj 4 j 1 * 1 — fiuJI 

d *i 1 1. 1 \ j£ L^_iLsr < < t i ^ 4-i-<. u ft J I ^jol^oVI jj-o Jj ju*J I Ltj 

. 4uujlAj £^(jlII k_j^L_uV 4 * I ft LL j 1 j * Lt fl > pliaJxVI {jC. 

j 'N.ViJ j.i-A j 1 g itJl ^Uoa^jJI * > L .«, /> c .y I jJU. JU j 1 T 1 , c . g ^ Llil ^j^JLlI 

^jL-oj ." c-iLu^I ^ Lmj&j ^y. dcxj I " Hughlings Jackson ( j L ^S L=w 

4 ^ fl lL < jLyJI oLijI ^ <— ^^L-akVl U>-4JL> - ■ 

oL^L^jVI 6 jjb cuL$ Ijj Lo ui j^sti V hVsIj . ^jAll ^ oL^LxI jL schizophrania 
I Jjio-i J_A . ^tJlj 4 juk 1 » ill Jja <1 La^j ^Luaj&il i^jl ta . oi j u i jjk l 4 % n 1 

^ (^U J lt® ^41 C 1 ^ 3^°j ^L-aiJI 

( jAxj J-3 ^ U^kLj J^A S IjLfJ ^JUuuVI ^-1 1 6jJ-i (£ ± % *t i ft La j j > ft I 

I ^JJJ l^uu^ll oVLa. Jli-A ^JA^V I £dj J-aC. ^J 8 j L.u.fl <y 4_a_» Lj I yJ^Vl 

. doilalc oltljjl plji l^jLa^ual ^ JqXuul> V ^lll Obsessive compulsion 
Luujj-a ^ AjiLajj Lester Grinspoon j *1 1 J ^Li \^V j».Lc, ^ 

6 j-A t-jie.1 . ^.Lua_ill JjLcu^ll L ykxj 4 A -A S ^jic- ojLxjj jj UjLj_. ^Lil 

J-a.] JU I> 1 ^.J-S ' hs-ti ^ l^ 4 - (■ > t * l '' 11 oM^i 

< 4 jLJU ijjjVl Lt^a-a-* jl jil oa.1 • Thioridazine JjJIjjjjjj ) iljoaJI oLjj^II 
^ LiLaJ Jj . X-v-t l kUS _>i£l jl£ ( Phenothiazene jjjLujltiil 

. <j] f I ola-^L»JJ L ^.1 JjLxj jl^ & p l^jJI J(_$ < ^-uea^il p i fl . Ti 

olj olluj^j ) Endorphines oUj « jjuV I jl jjlc iijxaJI ^La^Vl Jjj 

,_ . I . ,. n Jl jU .1 Ja ( oLujill Ja L*>Aj (J-* Sjfi— a ollija. 

» I . ^ all J_j_aLaJ L^-il » t. t\ pljlj)_i *vll 6 JJb ^4 StupOT «< -» »il ^4 ^ ~) » t i i 

J5 

5^— I (> /N • J N ~ I ^ . ■■ ...~j - I all jl ai.jj . schizophrenic catatonia 

, a l.t."^ l J| i_4jjLa . u4ji^)JUa j, Uu J Lfl < AjaJjJll oLV^ll ^4 pL ift . . t i ~i i .<1 1 

. *• jjut |J *a~i . ..I | ^_fl V I I J 4 I ;<-.»! I I 
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u' ^ La I ■».-.<! <y. ^ 

tr* • lt 5 ^' L^=L*^ t> f+*i» jt-^i ^1 — >..■> all £>lc. ^ otfo$_ll 

<Lkjl_“a n ? " iJ-^J <11 ~ ■ < 'V m jjx. L$.. 1 jlr li oLjV . .j l -v ~t l SjLcI 7,| 


VI Ujl^l <>1^ V £ll VJ L=A o' L^uj < lifrb ■ -4 1 <=*a^ ( ^VLc j^o) 

• S^ll cLiJI Jjo V <5j_>I=u LsjIjI ^1^11 ^ <Uli , So*.lj 


jrVU J^L-j ^.1^.1 Lithium carbonate ol:^ J l * - 1 ... I . 

crl (£•& <G “ # <jj ■ "~ * n Sjji i<r» <ja$ ^^JoLxIi .manic depression ^ . .. j ^ II , , l t .-:< sn 

• 6 J^ G V^ 1 (j^ 1 <%>JI J*j v_S^ jjj , £^1 ^A ^11 |jj» 

ve-Ja Jji ) Tourette's disease ^j-a ^o, ^Ai ^A^ Jlo* 

->'^4.' ( <-4>.4 , 4 uffl-*^il j-f-Ll o“fis <-fl] _J=l 1II oil Gilles de la Tourette 
^■Liol , <^>=Jlj j-lA]l ^ oL^LjjVI ooJI ^^11 li^ ^LAU 

6* 1 s* <^1 j-^j < U •■■■ -v a lj oUKJI piL (UJU <GJlL) jkJL ,^^11 

JL, <>uVl £-11 S>u« o^5 <iJi oLJS <_^o, ^JC V . iLJijJI 60^1 
^ Vl >3LJJ ojj^ J*Jj . Lia.lill o I l_jLLk_U ^^juj .. .. jJJU 

is* 0 I ‘ , ,:> V 1 H 1 -*- ‘ Bernard Campbell Jj_aL£ JjL^j JL^JL . La i £_|;| ^ 
JtUi, ^ill jUI ^ *>jVI JLJI £A Iku^, ji ^^1 jlf^JI CjI * jro*i-al£ 
LLiJVl jLfl ^aLJLj . j^auVl JLJI tjji ,-ilaljjJI £_a Sc LflSLt Jji J_a Llij£. I .< 
IS* <Gl -£ J-±H ^JLF o^j-* uj-* J-aj < '-ilal>*JL ^-1^1 L jt a ,7. I all 

. Haloperidol JjjjjjjJI^JI ^ ij-uaj oL_oSj <u.Vx. Jl_ajj ^11 oLjU£ ^Aju 


SjaU - L a T . U I o^^l JL, Lti^JaJI oLij^j^JI jj] ^ic. <LoJI ,jSI _>iJI ,jAjlj Jo 
Joj . oUj-jjJI S^IUI gjjz Vasopressin J_, j^jjUJIj A C T H ^ ■ J Ll < 1 1 


qLa^ 


oiiJL a>J oiJI Sj^ljp^t ^jL^aAll Sjdi ^ic U>jftj<k.V I 60 S 



oLjLajUI 6 *L A 
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<li-i ^ jJLI Jufefc jhwj > gin-oe 

VI <La^=w ^ I ^JLI j j Ui> jjj . <ulj 6 jujjLSh. < y i *u ( <j] iflL-ol J U^JI* »il I < 3-4 *^l 

^lll <L»jj^xiaJI <■ ■> 1 ajJ I JLajlILujjI . SjVjll 6 LlSj ^v - rw - rv Jj^ V lj-^« 1 \ i J 

. jdl I ^ ~kl J-> J a> j< o .. u JA < I Cjj^Iuj I ^ j* k I jlx cJaaIw I 

‘ JTj^ J^i *^ 1 

Sj.t.flll .1 j-o-1 llKLiuo ^k s-kalL g. o * »i > 3^ C^l J J ^ ^ kj-i-u 

k^jlll ^jUI ol« Jij . .Kill i> U jA? U fr* 

<-^.Ij-j Jlj I— o (jIaj jl LS ^jLkl\ JljlILi * L^jll jjAj. j ^^k '_•!* *H 

£ll uXLUj jJLsu 3 fllj < jJLI o*- ^-icLLa 3* I ^**1^11 

. jJJ JjJxj J-l iul jjll 11 3 * 3 ^^ Ui J *k>*“ u 

4 \ t W l J * r CjLojiaJI ^ ^ *~«.t jjfl ^jLa^-JI aIa <J-k 3 I jukJI j A * t ^jkj 

aj-A Jla 3 I jjueu < 3 ^^ 3 * ’ U^° l>° LT^ ‘ lT^ 

M *3111 " j " jJVl " 3^1 jaj Ji^u electrode LALj+Z <jj^> £-k^ *& oL>j<LJI 

j a\i Lojlcj < LiSluuV JL^j] S34^Vl 6 ^a ^ "i ll ^ jL*^=JI JLiJoVl 

! Lijuu^jL^ 6j^i < *£+ c -j 3 *J J^l AlilfL-4 ji ^L=JI jli J l - kl l 

< CjI-lQ <V\ tall iiLfc-il oLajiaJI JiwJj j-lo J-a I ^j-L oLuuljJ 1 ^^ c 3 ^I ^ 

31 ft » *1 JUU I LflLl^b j UrUk V I 6J-A ijil— o 3^” J j ^ 0 ^ 1 SjLflj pLq_UJI ‘ - ’ 7"Jv3 

. c^JLujVI Ij^-« 

J,Ub^i 1 j, C I>JI <f!»jabeUi^ SjWI ijL^Vl j-a-JI 
3l4^Jlj "3" ^ ^H 1 - 0 jkllo * J>^JI ^ 

^i C|1 *jl ^ j£JI 6 J-A <r.lLuO 3j-® * oLojirJI Jkjlj jj IjU . 4 - k J I 6 j . - l.u aJ Ij ^jLJI 

, d 4 * 4jluIjJ I^Luj IjJ 3 -0 4 j1aC . * v *kAjlj 3 J 

J^JU djLJI ^ j,i-Ju ^1 I 5 jjjVIj alkaloids oLjJill u^? 

. Endorphins ol^ijj^VI ^ oL^jll 6 1 a jf-^l < ^11 ^ 

3-0 • <L-Jlj»_ajV I 111 I J-4^. I 3^ J 3 V l -l J . I ^_fl jicJ I JI 4 - 9 JI 6 jLc oLjjLo-iSJ I 6 1a jJJJ 
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tjl 0-°J ‘ ^ oL$jJJ (jAju <C.[\t^> I ^>^^11 

O^LxL»VI V Q Lv A . n JAjIj ^ylll oLf^jll 6.1 a jj-a J_> JjJ I <j ^ I ojj jj j ^(j 

< Hemlock <jl Jla oLS ^11 ^Aiu jLi JLl^j . SjjUll oVLJI ^ 

• ub^°^ ojuj Jimson weed ^itrj (Foxglove Jll^jJlj 

. j J - Lu L$-iJ J ^i %>i< 1 oL^jII 6,1 a ^JaLtij ^ Id a II ji I ol J^luj Cu l£ jSj 

I ^*4“L^ ^ — J 7 6 j J t < 1 1 < Lu_o LJ I oV 1 JLoJlLuuI ^JjC. I 

oLlfil I iJ * »i >j v-jLiajj=JI ^Jaj ^an n J «■ » 6 J j a i/> i “ ^ JI slaSU 

Jla la-jOSj ( <ulkll {yx jjlj uVVl L^j ^^jJI CjLLxaJI U j-A j 

. <,rk.rkl I 6JLA 
% 

Jjjj <iV I ^jc. < 1 1 n ^ SjjJglj_u| jjjJa^LiV Phaedras olj I j ^ ^ 

(NV JSoi») <L-ajjJill 5-jJjx.j-i JI «Lilll ^ j ~j a jj-J JjLaII ^a j Thoth 

fr* <> ^ L,l£ . ■ 5-fIVI <IaV' Lr ^ 

^ oL^All .jlAwo 11 a JaUuI^I » : oLaJ^JI 6ifj «lJ| ^111 ( <1VI Jill ( 

U"° Vjj oJ^JI (j^ 1 J - a. l a J u-u j (jl a aj . i.uj ^ ^_iV J a a^ljJ I 

l^jj j J^ . A*iU (j^Jj S^Skllll 6 Jx.1 t n a <1 i a aij 4 a 1 1, ”1 ^ , a. I t ,^.V I 

jd a xjj lj , ^.tjarwl I La L.a» M ii.a < { ^ ma, Vjj 4 fl I o L^_> L-ti-a JjJL»^a Cula£,l 

Ijjj Lu- t l i V ^Lc J 5 v j. T i.i ^ (| ^ I j ifljjtil oLa^lc Ac. 

, « L^_la |X^-J jJ L>iJj 4 -aSLJI < I I L^Auu j| 

L^ojSUI ( ^Ul L^C ^ ^ u>.l oU^^La L)l Li 

ui L - t i Ti^ l Jj_fi Jjilj < 4JLJLaJI <i jLalfcV I jj-aLaJI ^jjIluI 
I A< ^ I jjL ^- a jj . ^-C ^.A.rv, ! I I 6 j£>J jli La-t ^JJa a 4-fl^JiH ciuL^ 4 1 1 "K 1 1 

iy> jj-*-u La — Siuyi l>^ c> u JL>f- 0 J Jb Vidas ^ 

*L i 1 1 c_£ I * “ f J * » j . (Jj Iao j jt i T, f f a , {yx (J^j 4 J lj-2^ I 

I ^ ^ 1 1] iiy oLajUl ^ j 0^1 JjLiu ^1 J)5\all ^yx jcj_uo1 

I^J * CT® cJj Jj^^l S jail) <jL£JIj 6^1^ I ^ic. 6 jolll 
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nJ Sj^LlL I g- ifl >lf jj .j I i d 1.1“^ t‘ J Cj 


• ji ^jLu „> js jt Ijac. jiii ji jis 

j ' AAJ jJ jj J-AaJ I j-4 * Lsa I j < 4 r. -V .- J I j ■*> 1 jj t ,j c ,?.l t ^ LajiaJ, I J j L^ ^ Jjjj 

# G- s J L 4 n KC it ,_3 j J -y 1 ^f La ^ I - ^ j" A f \ ^ ^ I , _Tl 

- o^Vl ^ jjj L^iiL LfiljJ Lil jia.j , 

T Lij | j«k4^ i ^ M*i a 1 1 t f jrSfc/b Lt ^ tLaL^ ■ a jLc I jj 4 _ULaa 1 I c ‘ ^ jJ I y Jtijj I ^ » - 

- J^ja 4- i L a x , Lp-j ' J Jlj^ ** s : J I i t. im a j i * j ^ x ij .\j > l ■ ^ - ._ JI^-1 I 

JJ3j - i'll ■ i- 1 j Cj il I ^ l | i J * ^ ^ 1 --■ ^ | ^jLij. ■*- laufcfl c^ili 

1 ifiil LjJb Lj^JI * Si urJ 1 4 ^ ^ ' j ^ ^Jx. ajjjfl j .X ^ '. a~ d j I ! I . a [ r. ~i^ ? _ 1 . ^ 
tjj 1 A*tf ; LjlJM jx ^JaJ Ij I ^£jLi_a ^■1 j *-j * *■& * cjljJI i L j-~ r V 3 ^_a *. >a" 

• ^ H** 1 j 1 ^ 


<Lo, JU L£ Jj « Jj 'x.jo j>J 4 -j U li I u_fl L-tj J I^ I jjJ i JA j La | 

<tcuuij Jill JjJlLuu LtjLfl Jij-kl (jH »ai i <i LajI Lli-d ijjj . <jjI — ajuu^J 6j-olc 

-U If oU^luLJI JjJjCj'i -t j Jjj.il I .ijjJ Jlj-al Jjt 

p L^i Jjjj Cf^jL-JLjU Jjj^ i i .< »ti i jl <_jjLjtll Sj U" J I Lu-aJ I eL£ill Jjj 

. <1VI pKjj^L^VI 
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2-tuLUf 


: 4-Sj Jt U U,jJ 

j&jXI v c 0 < ^^>9 cr^-t cLS'jJI 

Knowledge is out Destiny : 

Terrestrial and Extraterrestrial Intelligence 


The silent hours steal on ... 

Wm. Shakespeare - King Richard III 

The question of all questions for humanity, the problem which lies behind 

all others and is more interesting than any of them is that of the determination 

of man s place in Nature and his relation to the Cosmos. Whence our race 

came, what sorts of limits are set to our power over Nature and to Nature s 

power over us, to what goal we are striving, are the problems which present 

themselves afresh, with undiminished interest, to every human being born on 
earth. 

T.H. Huxley, 1863 


. ^jSil Cj U*l£ill 
Jc. li* (ji Telepathy " >LLill ” jj<-. . .. 

JJj J\ < l^k JJj ^1 JU ^ Vj < <jLj 

. IA_a j-loLaJlJI <_u(^q I 

^ikll jU! : ^yi ^ 11 a 

oU^ ^ oU.^1 aiA ) ^UJI .KilL JL^VI 
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oUjj£UJI j\ Neutrinos oLa^Ijjj^iIII j! L-uLJI oLwja j! j) ( 

oAZ Ll ,jju jJ ^1 pLr^-all 4 > ^1 *1 jl Tachions 

^ic jjLi w^juuLa. ^Jj ^L»ja ^ I \ -%.\iu . La jL-=*~»V 5iV I ^-J] L ^ *** < I j i >*jJ 1 

. p lf£ j 4 i a i m jjl a > La 


JJjj \ ♦ ♦ A L^J <-i ^>1 rJl CjLLu SJjJlX, ^Ll < li < n . l ^k . „ .a <L-am I jJ <La-»l^-a| <jj 

labAullI ^^irvAu Laj Ijl ,2^1 V 5jilj J£ jj*Ij - 
iiji oL^uLa. JLoaJLl^L V] dJj ^tii fjij < correlation LJculjl oU^Lt oaLijSI 

g_J^J U.U^il l jULI <> . <ij oVl UL^uil LJ£ jl^VI j-L*-I1j « 1^ 

I jl ^j^juuL=JI p l£j p UjljuujVI ^ ‘ J jfla i ll 6 J-jJui» J LSl u j VIj JL-uj^U 

. jSJ 1 77 j L>. p is* j <3^ ^ *^^1 1 l j j 1 


Sojj-c J-oIj-c ^_Lc Milky way <iLUI ^ LojjLlil ol jLA^JI j sc. 


6 Liu jj .^ fu i j^lj • [4 f L SLa. 6(-iiu j^j JS uj^ljill jox. ^jl^-u 




L^jli < j^jujuaJI ^j-u^L pLLJI L 4 J I <-uujL1a <Lu SL-^> 


« LlAj^L 3 J-^LIL U l l i * a J^lalll .<-^j oL^l r k a ^1] La jul£ J-5>* 

^ Lj olj^LbJI ^1^1 Lu < L^ oi-u. jX I dJ^Vl fuL: o| jl 


J£ ^ vijjAu ^ ^Pliocene and pleistocene ^ujuij^U I oLLc. j-uat 

^1 Vj < <^-il »t» a gLLill I oI^aa dl LLa -Li c^lj^JI 

^y> La.Lj| LiuJCo JjJol <j£uJI p L=wV I (jl Lj I . I j^J Ic. jj-u 

< Jjuajlll ^Jc AjJaIIj jt J& i l I uiLiijSI La ( jula * ^j^aj !j] L?^J * ^ ^ P ^ 


. a J^3“° Jjj, QJjuCU p jl I L-oJb I Jj Lfli 


cuLa^-ufiil jl JJ-4UOJ Lj_c.jj ujLxuojI iJllA ^j^uJ q - <lLuu j L . L1 JIa jj I jJ I jLaj 
i . ^ILuj L-^C^jj cJ>au 4 fltTirk.rt <Lj \\i il l I jIa !jj_jlaj jaa 5iL-u^ll 

. oIjLA^JI 5 jaI j Lju ?^ 1 * * ^ILuu^U <^.^11 cuIjhj oLjjjll JJjj 

CjLJ.Ii p Lil^L_LiJ < a 1 J4-II J L-JJ^Y 1 CjV] <wJ Lr^ i ^L La-a i._ft-fl ^i, I Ll5^? ^ 

. ^Vj 0 LJ 1 ^ajLL V ^ j l a. i A LjL j L auV I 
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4 * nUU /ul 

** * 


fl*l « JjUlII 4>o Jj^ll ^j ^CJU JI ^1 


spectroscopy lil<Lu . jtfL* J£ ^ JSVI ^ L«.,ilr1 ji 

Ciij-wl i dij. rvTi j . iit^ v-j£(j£ 1I ^Jc d)lli>xJ lj j^allxll ^ al t 


* Juj^ Jj-^ <4-jL* AftH oLiS^il <£j^> Jj-a-j L ^h i\ <2)^11 * * * « »tl 

^^3fiilj^Li-^ilj Quantum mechanics ^ 1 \ l LujUJI JjII^Lj 


*UL5^^ c)" 6 l)^ ij-2 L^j JlA Lju ^1 JjSLoj 


acceier- ^jLulli culjla LJ <4^, ^L^Vl LjH* Jylj* jH 

ii^£, IJ-&J * £-Jj-o £-* <-^u*fllLoj 6 ^ Lur^ V I JLjJLuu <X. j-uu J* ation 

^ Jj^=^ && A A J$i cJlj £-oj . j^AJH ^Lj| He <a J- j-Hj 4-Ut ,. M 

! S V ^jj S Ij^ jSSi 

ji Ioa loL*-o oj^JI t£>* c^LS ^1 oU^Lkll j) ^ Cy^ ai <_m-m.1I J\ jh) 
^AjL^j* v Lu^ \y[£ ^al! j*Hl\ jlHa Qjlj^li * c. yX>\ 

y .x \ iUH *UniL ^ L,u 4 ^ja j .m*s 1 1 jj &j y t %\ ZjjzH jj-o 3-LSUI ale 

j>c glllll £-° ^jL^-Ill . 5L-aJI j^ijIjS J-oLjlIJI ^Je jjli p l£j_ll JL jjL 
Hj+H jH HuaLL ju : ^ LL t ikli l <ijJ Li ^juuJUII <_,UJUVI 

■ ^ ^ UL5^ 

u^Ij^JI ui cJi^ Jj jjV ^Lsll cULudl 6ift j,Li JJo^ jjj\ ^ Ijl 
tjL-iJ ^jVl £jU>. oLS^Li-a u ^ t x j Uc. u aJtl A . j x5 < <j^j]| c»L5jiaJ,l <^>kVl 
O^Jj • oLukili ji^ll Jjj. j**J JjZj, V j-ii li^lj jU-JiVl ^ Ujjxa. 

• ^*-“^1 pj^aJL <t-c^>UJI <■ idi ll e\jaJi ^ <i(a«7i <il<[ t lj~. j 

<^^1 O^iSU luuaL^ J J* JjV ^Sll ^ O&KII JS jli lijjj 

Sjli 03^ ^ <j. . ,jUI~,i .J ^l oUjIL JL^VI s jSi jl/j 

■^>il Cy^ JL^*VI ^ t ~'-> -%~i lj| , Sj^dl eLa^] ^ Sjj^^a 

^ 3-^ l — *3-“ (*■ * '~ir 4_au L i .<1 lj ^ Ln~i- > V I ^Jc. j jj^iili I » Jc. j I ^ _yj j » .t I -. !«■ j) 
aL^iJIj .Jiill ^y*j. x sx^> JjLIj, ^U: Ji lU| ^ij . La^j 

• o 1 * * A L_J l^j p I « a X f |j 
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^ jl L_^ 5I JJ * >. jl Ila-O Jjja 0>^" ?$ ^ A U* £*S*I ^ 

^J| j tA Vi | Uq c I \ i l<" . I.j^. a J)X. < fth *k \ «* « ffl J * ^ — ° ^ J * 2 ^ 

<_jo. jJ j W“ fl ol Jf-AJLJ Jj-^.j <-ijl5kaj (£±* <SJr^ ^ * LT^ CiUlj-pJI 

■«" ^lll Mormyd <_> j\ol I SjJu^iVI <jj*1I t> Lii ! < K r> < « ■ ^ ^ 

6^a.lj JL^-o 4 <« xJ I 6J4I <jl ■ f- 1 -* 13 1 “J^ 1 6L ^' 

l ,1.1 Iv . al-.-^j 4Jj , olujill 4 ^JLl SjAill <uLiujjdl 

. ^£ 1 \ rj li ^ «jSK tfl <> ^1 VJ 5 ' t- 


. lljlc. JLJI ^ j^kJL < . ■ ■■',< „ g l>V ^jVl jrjU oU^Lk^U oL^k- 
UtLill » I j-xj Ufe olj^^UI o^*i - l*A (He - 11 UJ-^J - 15 

J .Ar,1 ^ jo~>.^.i» jiiLu. J>a.j ^ SjUAa. jl_>H*J ^ <j_-iL-Vl ^VjJI u-^J 

. < t allAJ- 1 ^Jtl 


jjji <Jj>la <JLuj JUfiluL I (j 1 1 M~I*\'| 1 -ijJLu Lf lll 4 ji» » m i < t n^-J lj <UaJI Jjl^jillj 
!••> l‘. n< a k O^lj < <j-«-aVI Sjj.ui £-iUL uij^i i-o^LLo SjLA^ 

. <j (j^QJ V L > 4 j < L*ljla^ Jxlx* *-«>“* ilLu^ 

Jjj^. yjl c li^ ULJI LKLA-. ck ^1 -u^il Je>il ui J- 1 ^ ^ 

d .!<• ^il jj V ' I Ij-* (jp Jjaw.i * (£\ Lll ‘ 

. .'■« .1 1 (^jil ^ill« {jJLi JaLkj L IjjuS oLajiail (jl j] < 

I j VK j 1 i~ <t i o If jjl .s* a ^ya Sj k ~~in (j-^* j»J '-^ .* * - ch* — 11x11 ^iL ill j»_4l Cje- 1=>- 
jJhj ^^jLaJI ^JLaJk JL-olVI 111 J -1 >*J < ik* ^yiLuiUU . I 4 IA 60 jU V 

II* , d_.l ...'l l J jkil&y I O IjJl J willj-a-ll J-ox. kljVl oliU^yi tJJa 

James Clark J j m>» a. eleje-^ 1 f- 11 ^ o ^ l 

oVjI»-o ijS Displacement current 7 j->l~il l jLp ^jj I^jaaI ^jll. I Maxwell 

J,V ''<j^llll jLu" Jj>oa<[Lo Jjj < Jjj^La oVjL*_d jjVI 

. IjliLlL VLoa. jsf oVjL*II 


138 



4 * J ^ Cy »« i * 1 Ma j jJax..^ jjb X 

jL^=*^ u^ 4.. / »l «,..:.V1 oU a * t ^t,l ^^lc. . J^UujjJI 

• <il£j 1$ Ifti’ti in 

Llj 1 j 1 J “ *> I <jLfi < J-J^aj LjjJ-J <-a-x*»Lx*jVI ^IaJI ^_i stiLa^VI Ljl£ jj jJ 

^uu^Vl ^jl " ij^JI jlp ” pULJI ^ ^i ^ Jli . ijULU <lj^ ,^-... 

^jixil j-aJU-il xy'allj jjxJJI ^kUI ^ jjaj, . j-olaJLI ^ oLLiJaUI <> ^iVSU 
^ Ioa lidtLuu jj : y ^| jji J£L ^ ^ l> ii , L^i ia^L^Vl 

tr® ^ •J j> * t£* tr^ t v* 1- ^ 1 fl LljSJj <=lUJI ^uj_o ^ f j-=JI !«• ■ .U~H 

• p LiiJI < »ti i » 1 1 

St. Augus-j^O^ji , IIa IxiIJ p^I J^L« oSj ^ 

Oj^VI ^-au, l« *L^oJL ililll <j.m«JI SUaJI ^ tine of Hippo 

t£jJI J-Aj I ^^UaliuVI yi J-*J jiaaJL JaLa_o jJLl p ij£. I dll* ", 4ft. J.„H t 

Alt cS-^ cr 1 * 1 ^Jbj « <*-iyUI j\^J\ . a l .?.~< 1 <|,LU 

*» 

<jUJI 6ifc <> ^^.oa: cu^ jIj , 4i^l ja ^ V , P( ^ t^ 

• ^ ^ <i=u^I I ^ L^iV I 6 1 a ^-ij ^ I ojJla j 4 d 1 ^i,V L <LUi I 

^xc ijloj Ij-A IV. ^Lt ^li ,«i ->j l cjLa . " wj^IjUL <jVI fl*.| i Uij 

• AjjA oUhll 

^ Oij^- i-a>l£.l jjLojVI J j » . ^ 4jLiS ^0 J_Mai J^.i ^ 

% L <->j-*JI LU L^ . 4 ... i". i 

tr® L^L^- jjlJI Li^J^^lIlj jJali Jjj-Llll yLyi. 6.U..M ^<...j~ U j; 

t l^i 4-^_i jLjjl ^ oK dlllSj « <yi»Vl la l.>- r ■ 

• J^AIj olil_>aJlj 4ij|^ll 

|>JU. Jc. iXajj - 4llaU. SjLc - oLliaj Sjltl jjVI ujjJI ^ '-.j. 

aIa . <1* SjjLi V La ^1 ULslkl 4jpa.jjj 4yj^LL*JI 4_iJI Jjj j j -v ~,~, I j ~,<lj J ,=: , 
VL« l± ^1 fi> ^lJI 0 | ^ ^ ni l ^ oLLSaJI 
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jaIj ( i j I * ft * <5^-* t ^ JO^I J-1X U>f-L° UL J-* 

I III i jlc In v-^.1 1 I 6^1 Lie f-La-uul ^jl l y C- JL i (jjjJI ) 

t ^IjJLlI jL=JI t LAiil jfjj jj_=w^j j t iJIx .V !j < 5 jjUcJI jLJoVlj < (oijjLkllj 

^ ■ Aj *G jxjjj 4iiLsJI ^^-yj-o jjl j^cjj L* L^ i -o ) oLalj-iVI j»Jc.j i. j ^ u V I jj^^j 

( < — ^_i: jj^i 3-“ v_ixS_a ^ j-^Aj j-l L“ j — j — <j\ (_j_5 — 5il 3 jj.II t>* ^ 

*,jli j « Lii-ULjJI SLxjJIj .. Scientology La>jJ j Vi i+ J lj 

< 6 JjLII oi^J I < <ij JuxJ I o (j * < I n mil l I ^ jV I J < ^ J *«i Cj L=». I j 

Iu^GbjJI iijJ I ^Jc. Jjj <ji 6JLA jl < 7n\ lj < jeJj . . i^UaV I 6jUj 

J i t*it <jLaJLuul jcJJ ly> Jj-oaV I LT^ L$”^ * 

: L^io-SL 4-i^Jll a j aIi-aJ I o**2 *2 3l>^ J.* 1 *!- >-< . J . t o** 2 * 1 

^ 11a JSj < "j" 3* <5J^b ^uI^L I jlalil 

. sJLiA^. ^Jh LoS IjjSJ ^ 4- L * J L) 1 ^ <— J ti 


Cosmic calendar ^jSLM ^jJLJI ^ o* UjljjJi oaj j-^J 

V I * I a il | til ^ Ll» j < £ 1,1,, 11 < a u.i-Ul I <j LUj jj I l)x-> j»-A I ft 1 lj 


I \ Q Luj L* A.ja. jl ^^Iju llAj 6 j L,.^ 3. t JLi 

. "UjjS <*yd\j . I ^^Iju science US jl . iijjJI 
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